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Tncandesosnt Lamps. announced a reduction in the price of 
l6-c, p. incandescent lamps from 44 to 324 cents, thus 
approaching more nearly the price at which such lamps 
are sold in Europe.. This lower price will doubtless bring 
the subject of the most economic life of incavdescent lamps 
more directly to the attention of practical men, as the 
cheaper the lamp the more important the qnestion becomes. 
Where power is expensive a notable saving may be made 
by using higher efficiency lamps having a shorter life, and 
this is particularly true where current is purchased from 
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central stations at from 12 to 15 cents per kilowatt—the 
usual price. As an example, if one lamp produces 16 c. p. 
on 10 watts less per hour than another, this, at 15 cents per 
kilowatt for current, means 15 cents greater cost per 
hundred hours from the use of the less efficient lamp, or 
the price of a new lamp at 324 cents at the end of 216 
hours—which illustrates the folly of purchasing cheap 
lamps with an eye to long life alone. 





The Niagara AN abstract of the concluding por- 
Plant. tion of Prof. Forbes’ paper on the 
transmission of power at Niagara Falls is given in the Di- 
gest, in which questions of frequency, E. M. F., efficiencies 
and several other interesting points are considered. In re- 
gard to flickering at low frequencies Prof. Forbes’ experi- 
ments have shown that the frequency adopted, 25 periods 
per second, is not too low for low-voltage incandescent 
lamps, though for arc lamps the minimum is 50 periods. 
The reason given for the breaking down of the insulation 
of alternators having an E, M. F, as low as 2,000 volts— 
that they are occasionally subjected to E.M. F's. as high 
as 100,000 volts due to resonant effect—is interesting. 
It has long been thought that the burning out of alternat- 
ing armatures has been largely due to momentary abnor- 
mal E. M. F’s., and if this is the cause and can be obviated, 
voltages such as were used at Lauffen may perhaps be di- 
rectly generated with less liability to accidents to the arm- 
ature than with the low ones now employed in this coun- 
try. It is shown that the most economical section of con- 
ductor is such that the drop on the line from the Falls to 
Buffalo will be only 3} per cent. As the efficiency of the 
dynamos will reach, it is thought, 98 per cent., this gives 
the high total efficiency of 91.5 per cent. at Buffalo if no 
transform-rs are used—a result undreamt of even a few 
years ago. 





Street Railway In the Digest are given the more im- 
Regulations. portant features of the proposed Eng- 
lish Board of Trade regulations for electric street railways, 
which will be found of interest on account of the methods 
proposed for avoiding the ill effects of !eakage currents. 
As will be seen, two separate earth connections with the 
generator are required at the station when using an un- 
insulated return, to be placed at least 20 yards apart and 
have a resistance between them not exceeding two ohms, 
and not more than 10 ampéres shall pass at any time from 
these earth connections to the gen-rator. This seems to be 
a severe requirement which will probably require an unin- 
sulated return of much greater section than now gener- 
ally employed in this country. The test to be applied to 
pipes at any point requires that the difference of potential 
shall not exceed about five volts, and the authority given 
to owners to compel the company to apply the test at any 
time will doubtless lead to the enforcement of this rule, 
and at the same time, it may be added, expose the company 
to considerable inconvenience from unreasonable demands. 
The requirement that motors shall be supplied with a 
rheostat of at least 20 sections for varying the strength of 
the current shows perhaps more solicitude for the comfort 
of the travelling public than necessary. The regulations 
in regard to the accessibility of connections and providing 
or the periodical testing of the return and overhead cir- 
cuits will tend to keep up efficient working conditions and, 
therefore, will be of direct benefit to the operating com- 
pany. 


THE death of Tyndall recalls the 
great 
popularizing science. 


Popular 
Science. services he has rendered in 
With a literary style as simple as 
it is graceful, he united the rare quality of being as exact 
in his statements when addressing a popular audience as 
if it were acritical scientific one. Indeed, his popular 
works, particularly ** Heat a Mode of Motion,” are more 
strictly contributions to exact science than the vast major- 
ity of professed learned treatises. Unlike most popular 
writers, he did not need to trifle with science to render it 
interesting. Devoted to abstract truth he considered that 
its teachings were the heritage of alland he acted as ex- 
pounder, not by weaving fantastic tales asa nurse to an 
infantile audience, but as one who felt that his superior 
opportunities carried with them a grave responsibility. It 
is not perhaps too much to say that the average ‘‘ popular” 
book or article on science does more harm than good. Only 
the merely striking and picturesque points are selected, and 
the result conveys about the same impression of a real 
science that one of Dumas’ romances does of every-day 
life. One of the consequences of this scientific romancing 
is that the real achievements of science are not appreciated, 
and its devotees are robbed of the credit they deserve. 
After one of these flashy writers has declared it to be 
within the bounds of electricity to ‘‘ rival the wonders of 
the home of Monte Cristo,” after he has described in glow- 
ing terms as actualities what are as yet mere hypotheses, 
the popular reader cannot be blamed for regarding the 
science as only ‘* in its infancy ” and considering its work- 
ers as weaklings for not sooner developing what .they are 
taught is so easy of accomplishment. This evil is ag- 
gravated since newspapers have added a scientific column 
as a feature, and since monthly periodicals eagerly search 
for scientific sensations. The day will perhaps come when 
the public will recognize that most writers of popular 
science consider their audience in the light of credulous 
children, and they will then appreciate at their true worth 
the qualities of a Tyndall. 
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The Novak Lamp THE suit brought by the Edison Elec 
Patent Suit. tric Light Company et al. vs. The 
Waring Electric Company et al., which came up before 
Judge Shipman in the United States Circuit Court, District 
of Connecticut, at Hartford, on Saturday of last week, is 
somewhat of a departure from the cases which have so fre- 
quently occupied the courts during the past ten or twelve 
months, and therefore possesses a new interest for the pub- 
lic. The court was asked to grant an injunction against 
the Waring company, the manufacturers of the Novak 
lamp, for infringement of the Edison patent, and the de- 
fense set up was not an attack on the validity of the Edison 
patent, but that the Novak was a non-infringing lamp. In 
fact, the Edison patent was admitted to be valid and the 
decisions of the court accepted as just, and the case nar- 
rowed down to one of specific infringement. The suit is 
one of considerable moment, since, if the court should hold 
that the new lamp did not infringe, buyers and consumers 
throughout the country would be able to procure an in- 
‘andescent lamp which is acknowledged to be practically 
operative, and for which unusually high efficiency and 
long life are claimed. The complainants claim that the 
lamp is a prima facie infringement of the Edison 
patent, that it contains all the elements of the 
Edison combination, with a trace of bromine gas 
introduced for the purpose of evading the patent, but not 
in sufficient quantity to seriously affect the op-ration or 
the life of the lamp. They impugn the reliability of the 
tests upon which the defendants base their claims for su- 
perior efficiency and length of life for the Novak lamp, and 
in the face of any doubt demand the protection of the court 
for their large vested interests. The defendants, on the 
other hand, claim that their lamp with an atmosphere of 
gas is quite a different thing from an Edison high-vacuum 
lamp; that their vacuum is only ,}, of an atmosphere and 
therefore below the limits of the Edison vacuum as defined 
by Edison himself and by the courts; that thorough and re- 
liable tests have proved not only the practicability, but the 
high efficiency and economy, of the lamp. Judge Shipman 
from his experience in the New York suits, is well in- 
formed upon the entire incandescent lamp question, and it 
is believed that he will hand down his opinion in the near 
future, an event which will be looked forward to by the 
public as well as the parties immediately concerned. 





ONE of our English contemporaries 
takes a very unfavorable view of 
American achievements in electrical engineering, but .as 
the editorial was evidently inspired by a letter of an Amer- 
ican toa London daily, written in a characteristically 
‘‘spfead eagle ” style, we are inclined to think that.the ill 
humor displayed is to a great extent reflected. The writer, 
however, in several instances does grave injustice, not to 
mention minor lapses. For example, our long distance 
telephone achievements are sneered at, notwithstanding 
the fact that, had we followed European precedents, 
the New York-Chicago line would be impossible on account 
of the weight of copper required. Aside from the line 
itself, the many other nece-sary details in long distance 
work that have been perfected in this country will, per 
haps, be some day appreciated in Europe at their true worth 
when their engineers are brought to face the many prob- 
lems in this branch which have been so successfully met 
here; as it is, they are scarcely competent critics of the sub- 
ject. While it is true that Great Britain can boast of several 
electric railways more elaborate than any in this country, 
it does not follow that our list of more than 500 electric rail- 
ways deserves to be lightly cast aside with the remark that 
they are merely tramways, and that besides it is not yet 
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possible to judge of their financial results. Considering 
merely the latter point the writer has evidently confused 
central stations with electric railways, as there is no doubt of 
the great profit derived from the vast majority of the latter. 
In one case of which we know a street railway in a small 
city was sold, a few years after electricity displaced horses 
in its operation, at a profit to the stockholders of more than 
a million dollars, and this great rate of increase in value of 
converted roads is far from being an exceptional case. If 
the large number of schemes proposed for electric trac- 
tion (not ‘ transit,” as our critic would have Americans 
say) were actually carried out, many unprofitable roads 
would doubtless be built, but as the probable traffic of 
street railways can be estimated to some degree of exacti- 
tude, a check is thus placed on this branch of electrical 
development that is more often absent from others. Froma 
remark about flaring and spluttering arc Jamps, which, we 
are informed, still seem to satisfy us, we are inclined to 
think that the writer of the criticism, or his informant, 
took some observations when in America on street lights 
from which municipal lighting contractors with a political 
‘** pull” were supposed to be supplying 2,000 candle power 
and yet only using five amperes of current. A criticism 
in regard to overhead wires is perhaps just, but in a few 
years it will have lost its force, judging from the increased 
pressure being exercised by municipal bodies toward hav- 
ing all wires placed underground. It is sometimes well to 
see ourselves as others see us, and while the sudden devel- 
opments of electrical applications in America necessarily 
render us liable at times to unfavorable criticism as to de- 
tails. upon the whole our equanimity need not be disturbed 
by foreign critics, who often, as in tnis particular instance, 
merely bring up recollections of a certain fable about sour 
grapes. 
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Professor John Tyndall. 





Prof. John Tyndall died at Haslemere, his home in 
Surrey, on Dec. 4, from the effects of an overdose of 
chloral taken by mistake for sulphate of magnesium. 

Prof. Tyndall was born 
about the year 1820 at Leigh- 
lin Bridge, near Carlow, Ire- 
land. His father, a man of 
superior intelligence and sin- 
gularly imndepen.ent mind, 
gave him the best education 
his circumstances could af- 
ford, which in mathematics 
extended to geometry, plane 
trigonometry, some algebra 
and a little of conic 
sections. From 1839 to 1843 he was a civil assistant 
on the Ordnance Survey, which position he resigned with 
the intention of coming to America. Owing, however, 
to the great activity in steam railroad building at this 
time, he became engaged in railway surveying work, 
in which he continued until 1847, when with a view of 
improving his scientific knowledge he became assistant 
master in the Queenswoed College, Hampshire. The 
next year he entered the University of Marburg, at 
Hesse-Cassel, where he studied chemistry under Bunsen, 
and mathematics and physics. From Marburg ne went 
to Berlin, where he studied under Prof. Magnus, and 
soon after his departure from there he delivered his first 
lecture at the Royal Institution, in 1853, upon an elec- 
trical subject, and two months later was chosen pro- 
fessor of natural philosophy at the Royal Institution. 
Taking up the subjects of diamagnetism and magne- 
crystallic action he devoted five years to their study 
and thoroughly established the principles upon which 
these branches of science now rest. He afterward at- 
tacked the subject of radiant heat, proving for the first 
time by direct experiment the gaseous form 
of matter and converting heat into an instrument for 





the exploration of molecular condition. Among the . 


other researches that have made his name famous are 
those on the floating matter in air in connection with 
the germ theory of disease, and on the atmosphere as a 
vehicle for sound, undertaken with a view to the estab- 
lishment of fog signals along coasts. Besides these 
purely original researches Prof. Tyndall has written 
books on “Heat as a Mode of Motion,” on “Sound,” on 
“Light,” on “Electricity,” and on “Faraday as a Dis- 
coverer,” four volumes in connection with the Alps 
and glaciers, and several volumes of ‘“I’ragments of Sci- 
ence.” Of these the first noted, written in the simple 
and lucid style which places Prof. Tyndall high among 
the literary artists of the century, put within the reach 
of other than professed scientists a great branch of 
knowledge, thermo-dynamics, which before was unintel- 
ligible to all except advanced mathematicians. The 
several works on electricity did much to popularize that 
branch in a day when it was scarcely more than a 
laboratory science. 

In 1872 on the pressing invitations of a number of 
prominent men Prof. Tyndall came to the United States, 
where he lectured for several months with great suc- 
cess. The proceeds of these lectures he devoted to the 
encouragement of science in the United States, and being 
well invested, the fund now amounts to about $35,000, 
the income from which is divided between Columbia and 
Harvard colleges and the University of Pennsylvania. 

In 1866 Prof. Tyndall succeeded Faraday as scien- 
titic adviser to the Trinity House, and held the position 
for 17 years. In 1887 he resigned his professorship, and 
has since resided at Haslemere, and spent the summers 
at a chalet in the Alps. 





In a paper read before the Royal Society by Dr. John 
Hopkinson, on Noy. 2, experiments are described to 
determine if the electrolytic action of alternating cur- 
rents is perfectly reversible, and, if not, to determine 
what amount of energy is dissipated under 4d ferent 
conditions. 

This, it is stated, is readily dome, inasmuch as the 
work done on a voltameter or by a voltameter in any 
short time is the total quantity of current passed in 
the time multiplied by the potential difference. If a 
curve be drawn in which the ordinates are the cou- 
lombs and the abscissae the volts at corresponding 
times, the area of this curve represents the work dis- 
sipated in a cycle. 

It is, of course, well known that if a current is passed 
through an electrolyte, the potential difference speed- 
ily attains a certain maximum value and there re- 
mains. If an alternating current is passed, we should 
expect to find that as the number of coulombs passed 
in each half period increased, the potential difference 
would also increase, until it attained the value given 
with a continuous current, and that when this value 
was attained the curve of potential and time would 
exhibit a flat top for all higher numbers of coulombs 
passed. The experimenter thought it possible that 
from the number of coulombs per unit of section re- 
quired to bring the potential difference to its value 
he could obtain an idea of how thick a coating of the ions 
would suffice to insure that the surface of the plate has 
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the chemical quality of the iron and not of the sub- 
stance of the plate. 

A general conclusion of the experiments is that about 
one-tenth of a coulomb suffices to fully polarize 15v 
square centimetres of platinum. This will liberate 
0.00001 of a gramme of hydrogen; hence 0.00000007 
gramme of hydrogen serves to polarize I square 
centimetre of platinum. 0.,00000007 centimetre is 
probably a magnitude comparable with the distance 
between molecules of hydrogen when this body is com- 
pressed to a density comparable with the density of 
liquids. 

Oe 


The Cost. of Electrical Heat. 





BY ALFRED H, BUCHERER. 

In a recent issue of your esteemed journal I notice 
a review of an article in the London “Electrician” by 
Mr. Blount, in which this gentleman discusses a paper 
of mine which appeared in the ‘“Chemikerzeitung” 
(87, 1893). As it seems to me that Mr. Blount, in judg- 
ing my method by the mere comparison as to cost of 
electrical heat and of ordinary heat, overlooks a point 
wheh I had especially emphasized, you will allow me 
again to refer to it. I quote part of the introduction 
to my article: “In recent years electricity has been ap- 
plied in many industries where at the beginning, mostly 
from fear of costliness, admission had been denied it. 
Experience teaches that wherever electricity has been 
applied the extra expense of electrical energy has been 
more than balanced by attaining greater simplicity of 
operation.” By these words it was my intention to 
suggest that electricity admits of easier manipulation, 
as a source of energy, than does common furnace heat, 
and that the greater cost of generating electrical energy 
will in many instances prove to be outweighed by the 
saving of labor, the greater control of the process in 
question, the neatness of operation, etc. The method 
discussed by me is a typical example of the application 
of electrical heat to industrial operations. I have shown 
how the electrical energy required can be calculated from 
the change of energy involved in the chemical and 
physical process, and further what considerations should 
lead us in adjusting the dimensions of the electrical 
heating apparatus—in this case the platinum spiral— 
of the current, ete. I have no doubt that this method of 
applying electrical heat will in the future be largely 
utilized in chemical processes in which absolute control 
of the temperature is necessary, viz.: Chemical processes 
for the manufacture of organic compounds. It is evi- 
dent how easily temperatures can be controlled in this 
method by interposing suitable resistances in the path 
of the current. Organic compounds being bad conductors 
of electricity, the danger of electrolysis is almost entirely 
precluded. It appears then that the advantages derived 
from the use of this method in industrial operations, 
particularly when the general cost of production is 
high, are too apparent to need much comment. 

The experience we have had in the introduction of 
electric lighting, of electro-metallurgy, of electric trac- 
tion, ete., should make us careful in bringing the much 
abused objection of too great costliness when a new 
field is found for the application of the “ethereal fluid.” 
~>-00ee 
The California Midwinter International Exposition. 





The exhibits of the electric companies at the Cali- 
fornia Midwinter Fair will be mostly working exhibits 
supplying light and power for the Exposition and the 
concessionaires. 

The General Electric Company will have in operation 
two 200-h. p. railway generators which will supply a 
series system for the exterior decorative illumination 
of the buildings about the central plaza. It will also 
have in operation one 150 kw. D. C. generator, which will 
supply the electric fountain and great search light; 
eight T.-H. are machines for the illumination of road- 
ways and buildings, and one 300 kw. A. C. generator 
for supplying light to concessionaires. 

The Western Electric Company will have two 150 kw. 
D. C. generators for supplying light for the illumination 
of the central tower, three 50-light are machines for il- 
luminating the Manufacturers’ Building, and an ex- 
tensive exhibit similar to the one they had at Chicago. 

The Fort Wayne Company will have in operation two 
60-light are machines which will illuminate the central 
plaza, and one 150 kw. A. C. generator for supplying 
lights to buildings and concessionaires. 

The Standard Electric Company will have four 50- 
light are machines for furnishing light for buildings and 
grounds. All these machines are entered as working 
exhibits. 

The engines for operating these dynamos, also entered 
as exhibits, consist of the following: one 5dvV0-h. p. engine 
from the Union Iron Works; a 250-h. p. Pitchford-Corliss 
supplied by Garratt & Co.; a 100-h. p. Ball engine sup- 
plied by the Risdon Iron Works; a 100-h. p. New York 
Safety engine supplied by the San Francisco Tool Com- 
pany; a 150-h. p. Russell engine furnished by Joshua 
Hendy; a Putnam engine and a Payne engine of 150 h. 
p. each supplied by H. P. Gregory; one 500-h. p. Hamil- 
ton-Corliss, and one 300-h. p. and one 75-h. p. engine, 
both of California design, supplied by the Golden State 
and Miners’ Iron Works. The boiler plant consists of 
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eight Heine boilers, which will supply from 3,000 t, 
3,500 h. p. 

Mr. W. F. C. Hasson is chief of the electrical depart 
ment, and Past Assistant Engineer A. M. Hunt, U. s 
Navy, has been granted leave of absence by the Nay, 
Department to accept the appointment of chief of the 


mechanical department. 


Death of. Henry Goebel. 


On Monday, Dec. 4, the death of Henry Goebel oc 
curred at his residence, 504 Sixth avenue, New York 
City. The cause of his 
death was pneumoni:, 
and his illness had 
lasted only about one 
week. 

Heinrich Goebel, or 
Henry Goebel, was born 
on the 20th of April, 
1818, in the village of 
Springer, a small place 
not far from Hanover, 
Germany. His father 
Was engaged in various 
lines of business, but 
during thel atter part 
of his life devoted most 
of his time to the manu 
facture of chocolate. Heinrich received a fair 
education in the branches commonly taught in the public 
schools in his native village, but never took very Kindly) 
to books. He early developed the tastes of a mechanic, 
and a fondness for skillfully working out his ideas in a 
material form. He early learned the trade of a watch 
maker and optician, in which business he started for 
himself in his native town 

It was in 1848 that Goebel set sail for this country, 
and in the early part of 1849 when he landed in New 
York. He immediately began his business here, first at 
391 Monroe street, then at 271 the same street, later at 
500% Grand street, and afterward at 468 Grand street 
He soon began to work on electrical devices, and at one 
time so successfully exhibited an are lamp on the roof 
of his house that it called out the fire department. He 
then turned his attention to incandescent lamps, and in 
the early fifties, it is Claimed, constructed lamps, first 
from Cologne bottles, and afterward from tube glass. 

The hairpin lamp was the next form of lamp which he 
constructed, the leading-in wires being made of iron, 
platinum, or copper, or sometimes even of other metals 
He also made numerous other lamps of the meat-saw 
type from time to time, and during the period from 1860 
to 1880 he gave away many lamps of his construction 
and exhibited many others to his friends. The story 
of his big telescope, which he exhibited in Union Square 
and elsewhere in New York City, and with which he 
used his incandescent lamps to attract customers, is tov 
well known to need repetition here. 

In 1881 Mr. Goebel became connected with the Ameri 
can Electric Light Company, and for some time made 
carbons for it. The materials and methods used in the 
construction of these lamps are fully described in The 
Electrical World of Feb. 11, and in the issue of April 
22 may be seen sketches of a number of the tools which 
Mr. Goebel used for making his filaments. The reason 
Mr. Goebel gives why his lamps never came into prac 
tical or commercial use is the lack of a suitable source 
of current. He was obliged to rely upon primary bat 
teries, which were both expensive and unsatisfactor) 
He did not hear of the application of the dynamo tu 
electric lighting, he claims, until after his connection 
with the American Electric Light Company in 1881 or 
1882, and it was about this time that he first heard of 
Edison and his work. 

Mr. Goebel’s connection with the recent incandescent 
lamp patent suits has so often been referred to in these 
columns and is so fresh in the minds of the readers 
that further comment seems unnecessary. 
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Rope Driving.—1L11. 





BY J. J. FLATHER. 


The simplest arrangement of rope transmission for 
dynamos is that in which the rope is carried direct from 
the engine flywheel to the grooved pulley on the armature 
shaft as shown in Fig. 12, which represents the system 
used in the station of the Liverpool Overhead Railway. 

There are four horizontal compound condensing engines 
with cylinders 15} and 31 inches in diameter, 36 inches 
stroke, each of which is connected to a separate generator 
by means of 19 ropes 1} inches diameter. Each engine is 
rated at 400 h. p. when running at 100 revolutions per 
minute with 120 pounds initial pressure ; as the flywheels 
are 14 feet in diameter the rope velocity will thus be about 
4,400 feet per minute. 

In general it is more desirable to drive the machines 
through an intermediate jack shaft, especially so in those 
cases Where a varying amount of current is required, as, 
for instance, in the lighting of public buildings. Such an 
arrangement, when the jack shaft is provided with suitable 
friction or jaw clutches, will permit machines to be thrown 
on or off as desired. The use of an intermediate shaft also 
permits the attainment of the requisite speed of the 
dynamo with moderate proportions of pulleys. In 
fact with many of the smaller engines in use a jack 
shaft is essential if we wish to use rope driving. 

Take, for example. a 75-h. p. Corliss engine running 
at 85 revolutions per minute; the diameter of fly- 
wheel for this engine is 10 feet, and if we wish to drive the 
dynamo direct through a 4-inch rope, the pulley on the 
armature shaft should be at least 35 times the diam- 
eter of rove, or 26 inches; the speed of the armature 
would then be only 385 revolutions per minute. To obtain 
a suitable speed, the driven pulley could not be more than 
about 12 inches in diameter, and with larger ropes this 
difference would be still more pronounced. 

A similarly rated high speed engine runs at 230 revolu- 
tions per minute and is provided witha flywheel 5 feet 
in diameter ; with the same 26-inch pulley on the dynamo 
the speed of the latter when driven direct would be not 
more than 53) revolutions per minute, so that in this case 
also the driven pulley would have to be reduced very 
much below that size which has been found best adapted 
to the work. 

It is true that the diameter of driving wheel on the en- 
gine shaft could be increased, and this is sometimes done. 
In the cwses quoled the diameters necessary to give the 
necas3ary sp2ed would be 203 feet for the Corliss and 74 
feet for the automatic. As these sizes give a circumferen- 
tial velocity within the limit of safety from the action of 
centrifugal force of the metal in the rim, it would be 
highly desirable to use such driving wheels if other prac- 
tical considerations did not preclude their use. A driving 
wheel 7} feet in diameter could readily be used on the 
high speed engine without materially augmenting the 
journal friction, and the increased rim speed would be a 
beneficial factor in preventing momentary fluctuations 
due to change in load. 

With the Corliss engine, however, the increased weight 
due to a large built-up fly wheel 203 feet in diameter would 
lebar its use on an engine of this capacity ; in addition to 
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FIG. 12.-ENGLISH SYSTEM OF ROPE 
fis the large diameter would prevent its use’ in many 
cases even if the increased weight and loss of power were 
no hindrance, Under these conditions the use of a jack 
aft is the most suitable arrangement. 


sh) 


In many cases it is desirable to use two engines so ar- 
ranged that either or both may furnish the power to any 
one of several dynamos, as shown in Fig. 13, which repre- 
eutsal7ih p. rope transmission plant erected by the 
Link-Belt Engineering Company in the Virginia Hotel, 
va independent drives from two 
to a jack shaft having five counter 
drives to the dynamos. Both the driven and driving 
sheaves on the jack shaft are loose on the shaft and 
are connected to it by means of friction or jaw clutches, 
thus permitting either or both engines to be run, or any 


\cago, where two 


Corliss engines 


THE ELECTRICAL WORLD’ 


one of the five dynamos to be thrown in or out of use. 
The positive jaw clutch is used on the driven sheave, as it is 
found to be more satisfactory where much power is trans- 
mitted. If it is desired to couple one engine to the shaft 
while the other is running, the former is speeded up until 
the loose driven sheave comes up to the speed of the shaft, 
when the dog clutch may be readily thrown in gear with- 
out shock. With this arrangement there is a strong ten- 
dency for the bearings of the driven sheaves to heat when 
not coupled to the shaft; for this reason provision should 
be made to reduce the friction between the loose pulley and 
the shaft by relieving the ten- 
sion on the rope when not in 
use. 

If 7, is the maximum _ stress 
in a rope, 7, the stress in the 
slack part, and P(= 7,—T,) is the 
driving force, then, as weshall show 
subsequently, the ratio of the maxi- 
mum stress 7’; to the driving force 


7 


P, or Pp” will vary from about 1.5 


to 5.5—depending upon the speed of 
rope, the coefficient of friction and 
the angle embraced by the rope on 
the circumference of the pulley. In 
order, then, to have the transmit- 
ting force P as large as possible for 
a maximum tension 7',, the tension 
in the slack part of the rope neces- 
sary for adhesion must be reduced 
toaminimum. Toa certain extent 
this can be obtained by decreasing 
the angle between the sides of the 
groove, but if carried too far this is 
a detriment rather than an advan- 
tage, for if the angle is sufficiently 
acute the rope will wedge and re- 
quire more or less power to pull it 
out of the groove. The remaining 
expedient is to increase the arc of 
contact. 

It can be shown that the friction 
of a cord or rope wrapped upon a 
fixed cylinder is independent of 
the diameter of the cylinder, and 
that it increases very rapidly with 
an increased arc of contact. If the 
conditions are such that the co- 
efficient of friction @g = one-third, 
a tension of one pound at the end, 
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rangement for obtaining a continuous motion with a con 
tinuous traveling coil, first suggested by the author of the 
article, Sir Christopher Wren, over 200 years ago. 

‘*A Description and Scheme of Dr. Wren’s Instrument 
for Drawing up Great Weights from Deep Places.” Read 
May 5, 1670. 

‘* Having considered, that the ways hitherto used in all 
Engins for winding up Weights by Roaps have been but 
two, viz. the fixing one end of aroap upon a cylinder or 
Barril, and so winding up the whole coyle of roap ; the 
other by having a chain or a loose rouap catching on teeth, 


f “iy 
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T., of the- rope, Fig. 14, will 
support a strain at the end, 7, FIG. 13.-ROPE TRANSMISSION WITH JACK SHAFT. 
of * 
1.69 pounds for an arc of contact equal to... 1% coil as is usual in clocks: but finding withall that both these 
oe 7 . See wayes were inconvenient the first, because of the riding 
== es s Ee . -§ . of much roap in winding one turn upon another; the 
4,318.56“ ° * a ee other, because of the wearing out of the chain or roap 


Therefore by increasing the number of wraps around 
the cylinder it is possible to increase the difference between 
the tensions in each part of the rope almost indefinitely. 
It will be noticed here that the rope is not in flying motion, 
which would cause an equal centrifugal force to be set up 
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in each member, thus altering the ratio of stress. As the 
centrifugal force varies as the square of the velocity, there 
is with an increasing speed of the rope a decreasing useful 
force and an increasing total tension on the slack side ; but 
up to a given limit, which we shall subsequently show lies 
between 4,000 and 6,000 feet per minute, the total power 
transmitted for a given maximum tension in the rope will 
increase with the velocity. 

The great advantage thus obtained by increasing the 
adhesion was very early applied to numerous mechanical 
devices, chiefly for winding and hoisting purposes and 
later for haulage systems. We are indebted to Willis + for 
the following quaint account and sketch (Fig. 15) of an ar- 











* Weisbach, Vol. I., p. 381. 
+ * Principles of Mechanism,” p, 429 et seg. 


upon the teeth, I have, to prevent both these incon- 
veniences, devised another to make the weight and its 
counterpoyse bind on the cylinder, which it will doe if it 
be wound three times about. 

‘* But because it will then in turning, scrue on like a 
worm, and will need a Cylinder of a very great length, 
therefore if there be two cylinders each turned with three 

= 


FIGS. 14, 15 AND 16, 


notches and the notches be placed alternately, the convex 
edges to the concave as in the figure here adjoyned, the 
roap being wound three times about both cylinders, will 
bind firmly without slyding and work up the weight with a 
proportionable counterpoyse at the other end of the Roap.” 

The method of obtaining increased adhesion for a given 
wrap by increasing the number of coils in contact with 
each pulley has long been in use in rope driving. In some 
of the earlier applications the grooves of the pulleys were 
semi-circular in section, and of sufficient size to allow the 
rope to embrace the entire circumference of each pulley as 
represented in Fig. 16. 

A better arrangement is that shown by Overman,* in 
which the advantage of the angular groove is obtained, 


* Overman’s “‘ Mechanics,” 1851. 
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and the ropes are not worn by rubbing against each other, 
This is shown in Fig. 17 and is thus described : 
“If the pulley A is grooved, of which at least two are 
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Fig. 17. 


fastened to the same shaft, the rope is directed on one of 
these pulleys, and passing around it goes to B, which re- 
volves on an inclined axis, such that the rope will be re- 
ceived from A' and delivered to A in the plane of the 
grooves. The number of pulleys may be multiplied to gain 
adhesion. This method of augmenting friction is prefer- 
able to the tension roller, as no increase of tension is re- 
quired; and it has the additional advantage of bending the 
rope in the same direction, v hich makes it more durable.” 

A similar arrangement was introduced in the S:n Fran- 
cisco Cable Railway in 1877. In this case *‘the endless 
hauling cable is passed alternately backward and forward 
over two grooved drums a sufficient number of times to 
obtain the necessary driving adhesion.” 


(To be continued.) 
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Maximum Efficiency of Are Lamps. 





BY HENRY 8S. CARHART. 

In The Electrical World’s “Digest of Current Tech- 
nical Electrical Literature” of Dec. 2, Mr. Crompton, of 
London, is represented as criticising my Congress paper 
on “Maximum Efficiency of Arc Lamps with Constant 
Watts.” Mr. Crompton’s interesting letter is in the 
“London Electrical Review” for Nov. 10. I do not under- 
stand Mr. Crompton’s letter in this way, for I agree 
with him. He called attention to the conclusions of the 
editorial abstract in the “Review” and gives the results 
of his own experiments without having read my paper. 
The only point that I tried to make in my brief paper 
is this, that the candle power or efficiency of an are 
lamp is not determined by the number of watts expended 
on it, but upon the way the watts are made up; and I 
distinctly say that the results obtained were with one 
kind and size of carbons. The opinion is also expressed 
that with larger carbons the current would probably 
be larger and the volts less for maximum candle power 
with 450 watts. This is exactly what Mr. Crompton has 
found. With the larger upper cored carbon of superior 
quality he gets higher candle power; and the voltage 
is 42 or 43, while the current is about 10.6 amperes. 

I call attention to this point for the purpose of 
emphasizing the conclusion that higher efficiencies 
are obtained by using a larger cored carbon for 
the upper one and a smaller solid negative. The 
day of cheap and _ inefficient carbons should soon 
be passed. Mr. Crompton’s results are fully 50 per cent. 
better than I obtained with such carbons as are in 
common use in this country. The moral is that wher- 
ever a highly efficient service is desired instead of 
merely a cheap one, it is of the utmost importance to 
use the best carbons obtainable. 

———— pre] oop 


Electricity Before Congress.’ 


Senator Peffer has introduced two bills into Congress 
that will create comment, and for which he is now load- 
ing himself up with electrical ammunition. One of these 
bills is for the establishing of an electrical experiment 
station, for the purpose of investigating and determin- 
ing whether electricity can be properly applied as a 
motive power in the propulsion of farm machinery and 
implements, This bill authorizes the Secretary of Agri- 
culture to establish at some suitable and convenient 
place an electrical experiment station, with necessary 
equipments, machinery and appliances, and ascertain 
and determine, as soon as practicable, and without 
unnecessary delay, by such investigations and experi- 
ments as shall be reasonably necessary, whe..er electric- 
ity can be properly used and applied as a motive power 
in farming operations, and what are the best means and 
methods of such use and application, provided that be- 
fore this electrical experiment station is established, and 
as a condition precedent thereto, the use and occupa- 
tion of necessary grounds and buildings, suitable for the 
uses of such an enterprise, shall be granted and guar- 
anteed to the United States, without charge, as long as 
shall be necessary to conduct and complete such experi- 
ments. That for the. purpose of carrying into effect 
this plan, the Secretary is authorized to employ such pro- 
fessional electricians and other mechanical assistance 
as may be necessary, but shall in no case exceed the 
amount of appropriations made for the purpose by Con- 
gress. The bill appropriates $10,000 for the proposed 
undertaking, which is to cover all expenses attending the 
establishing of the station the first year. 
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Another bill introduced by Senator Peffer is to provide 
for lighting the public buildings in Washington, and the 
furnishing of means of lighting to the residences of that 
city. The bill authorizes the Commissioners of the 
District 10 establish an electric light plant of sufficient 
magnitude to supply all the light that may be needed 
by the government and by the people of the city of 
Washington, provided that the work of consiructing this 
plant shall be let to the lowest responsible bidder 
for the contract, on 60 days’ notice, and provided that 
no convict labor’ shall be employed on such work, and 
that eight hours shall constitute a day’s work. The 
Commissioners of the District are to have the respon- 
sible management of this plant, and it is provided that 
residents of the city are to be supplied on application, 
with electric light, at a uniform rate, not to exceed 10 
per cent. above the actual cost of production and distri- 
bution, and that 10 per cent. is to be paid annually into 
the Treasury of the United States to reimburse the 
government for the money expended under the provi- 
sions of the act. The bill appropriates the sum of 
$1,000,000, or so much of that amount as may be re- 
quired, to be used in carrying into effect the provisions 
of the bill, which go into force from and after its passage. 

The House of Representatives committee on imter- 
national and foreign commerce on Dec. 6, 1892, asked 
the views of the Treasury Department as to the bill 
(H. R. No. 9729) appropriating $50,000 to provide com- 
munication from lightships and outlying lighthouses to 
the shore. Favorable reply was made on Dec. 8, 1892. 
Smee then the lighthouse board has experimented, and 
is now satisfied that it can establish electric communi- 
cation between lightships and shore. It is proposed to 
commence with an important lightship quite near shore, 
then take a more important one more distant, and then, 
if need be, another still farther away, and thus acquire 
by successive effort the experience needed to success- 
fully lay an electric cable to connect with the shore the 
most distant and important lightship, that on tue New 
South: shoals, some 30 miles off Nantucket, Mass. 
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Inert Gases in Modern Incandescent Lamps. 





BY DR. L. K. BOHM, 

Inert gases in incandesce.. lamps have been intro- 
duced into the globes for two distinctly different pur- 
poses. In former days, before the perfection of the 
modern incandescent lamp a great number of lamps 
were constructed which did not prove air tigui. These 
lanrps held a poor vacuum tolerably well, but when a 
good mercurial pump was employed anu the vacuum 
grew higher the lamps began to leak. 

Inventors of those days concluded that in order to 
miintain the carbons it would be advisable to diminish 
the pressure. As they could not reduce the pressure of 
the atmosphere outside, they tried to accomplish this 
purpose by introducing imto the globes so-called inert 
gases. It is plainly seen that the pressure diminishes 
when there is a partial pressure imside of the glove. 
kxxperimenters of those days reasoned that they could 
maintain the carbons then, since air would not rush in 
when there was a partial pressure inside of the globe. 
Inert gases do not act chemically on the carbon, and the 
air containing the injurious oxygen would not rush in. 
These experiments, however, mever proved to be en- 
tirely satisfactory and have been practically abandoned 
since the perfection of the modern incandescent lamp. 

This was the first purpose for introducing inert gases 
into lamp globes. The second purpose was to produce a 
lamp which did not contain a perfect vacuum. Re- 
cently it was considered desirable to have lamps with a 
partial or no vacuum at all, but incandescent lamps 
with no vacuum at all have so far not been produced, 
because substances for filaments which will stand in the 
open air have mot yet been discovered. Such lamps 
could certainly be manufactured very cheaply since 
they would not require the globe and the vacuum, but up 
to date this problem has not, and.very likely for quite a 
number of years to come, will not be solved. On the 
other hand lamps with a partial vacuum can be easily 
produced and I shall explain further on what chances 
such lamps may have regarding practical results. 

It may be mentioned that the treating or flashing of 
the filaments in a hydrocarbon atmosphere need not be 
considered here, since this treating is done in separate 
vessels, Outside of the lamps before the filaments are 
inserted into the globes. The finished lamps do not con- 
tain any of that hydrocarbon atmosphre. 

Artificial atmospheres in incandescent lamps can be 
created in the globes in two different ways. First, the at- 
mosphere of inert gases can be produced in the globe by 
allowing some air to remain in there. When the fila- 
ment is rendered incandescent then the oxygen of the 
residual air will chemically combine with a trace of 
the carbon and will form some carbon monoxide; be- 
sides this there is nitrogen in the globes, because 100 
volumes of the atmospheric air contain 79.05 volumes 
of nitrogen and 20.95 volumes of oxygen and a trace 
of carbon dioxide. Second, an artificial atmosphere can 
be produced in the globe by simply introducing inert gas 
into the globe after the air has been completely ex- 
hausted. In this way a chemically pure inert gas may 
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be introduced, if the trouble be taken to make such a 
gas chemically pure. 

To produce an artificial atmosphere in the globes 
in the first manner described by lighting the lamp 
when a residuum of atmospheric air is still there, has 
not been practiced, since it was possible to produce com 
mercial lamps, which hold a high vacuum. The 
second method of creating artificial atmospheres in the 
globes which consists in introducing inert gases after 
the globes are completely exhausted, opened a wide 
field for inventors and experimenters because almost 
every gas outside of oxygen and perhaps chlorine was 
worth trying. The hydrocarbons have a treating effect 
and cannot be used for artificial atmospheres. Ex- 
perimenters have in fact been working for years in that 
direction. Sawyer & Man have introduced hydrogen 
gas and this gas seemed to possess advantages. How- 
ever, later Sawyer & Mam abandoned hydrogen and 
experimented with nitrogen, which in fact is the most 
inert gas known; it practically does not combine with 
anything at all. In 1884 Edison obtained a patent 
on a sealed globe of an incandescent lamp picvided 
with a residual atmosphere consisting almost crtrcly 
of carbon monoxide. The monoxide was produc a out- 
side of the ':mp and was introluced after evacuation, 
but the edison company has never manufact'ted tuese 
lamps. Numerous other experiments have been made, 
but evidently with no beneficial results since there has 
not been a lamp in the market with an artificial at- 
mosphere until recently. 

I have found in my experiments that an artificial 
atmosphere in a lamp is detrimental to the light. In 
starting experiments in this direction, and in order to 
clear the question thoroughly I began with dense arti- 
ficial atmospheres and by degrees came down to merely 
traces of inert gas. A dense artificial gas acts in an 
incandescent lamp toward the light rays as fog in 
nature toward the rays of the sun. 

The fact that gases absorb light was discovered by 
Brewster* and investigated more closely by Miller.+ 
Lockyert made researcues with gases which are hardly or 
not at all colored. These investigators found that the 
rate of absorption depends on the density of the 
gas or its volume. Although there is never fully one 
atmosphere, in fact only a fraction of an atmosphere 
in the lamps, still absorption takes place. 

Further, when there is a dense atmosphere in the 
lamp it grows exceedingly hot, and this is very objec- 
tionable, because ome of the principal advantages 
claimed for incandescent lamps is that they are cool 
and do not heat the afr in the rooms. If some of this 
dense atmosphere is removed, the same o-,ection still 
holds good. In further removing the artificial atmos 
phere so that there is but little left of it, the lamp 
is still very hot and the light is still diminished. Carry- 
ing on now the removing of an artificial atmosphere 
until only traces of the inert gas are left it is found 
that the lamp comes almost up to the coolness and 
candle power of a completely exhausted lamp, but 
unfortunately for the experimenter the lamp is now 
an evacuated modern commercial lamp and cannot 
be considered any more a lamp containing an artificial 
atmosphere. 

Lamps containing no more of an artificial atmosphere 
than lamps from which the air has been exhausted 
have a commercial vacuum and are only in one way 
different from the modern commercial lamp, that is, 
they have undergone the useless and expensive opera- 
tion of introducing some inert gas and exhausting it 
again. 

The above stated disadvantages of lamps containing 
artificial atmospheres show clearly that the highest 
vacuum obtainable is the sole and only proper thing 
for an incandescent lamp. In a theoretically perfect 
vacuum we have the conditions which exist in space. 
There is nothing left in a perfect vacuum, but ether, 
which is an admirable medium for transmitting hght, as 
we can daily observe in nature. It is, however, not 
possible to obtain this condition of affairs, because 
almost immeasurable traces of gases will always re- 
main in the globes, and if all the air should be taken 
out there will still be left traces of mereury vapor 
when mercury pumps are used for evacuation. I do not 
doubt that the presence of mercury vapor can be 
proved only by spectral analysis, still there are traces 
of vapor without doubt in every lamp. From the 
above it is plainly seen that time amd money on ex- 
periments with inert gases in incandescent lamps are 
wasted. It is really useless to further experiment in 
that direction since the subject was dropped years 
ago, until about a year ago the Westinghouse com- 
pany announced in their advertisement that they had 
an artificial atmosphere of nitrogen in their lamps. It 
was later on explained, however, that only a trace of 
residual nitrogen remained in the globes. 

Of late attention has been paid again to this problem, 
and there is not the slightest doubt that further ex- 
periments in this line will prove just as unsuccessful 
as in former days. The problems for inventors and 
experimenters in incandescent lighting, which remain 
to be solved in the near future, are found in other 
directions, and I shall speak of them in another article. 








* Brewster, Pogg. Ann. xvviii, 386, 
t Miller Phil. Mag. (3) xxvii, 81. 
tN. Lockyer. Spectralaniyse. (Deutsch.) 1879. 61.4 
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The Novak Incandescent Lamp Case at Hartford. 





HE incandescent lamp 
patent litigation has 
grown to such propor 
tions, and the disput- 
ants have appeared 
so often before the 
courts during the two 
years, and especially 
during the past 10 
months, that the gen- 
eral public has ceased 
to pay very much at- 


tention to the ques- 
tion, and _ individual 
eases have failed to 


create the stir they 
onee did even among 
electrical field. 


those actively engaged in the 

The famous decision of Judge Wallace, on July 
14, 1891, sustained on Oct. 4, of the following 
year by Judges Shipman and Lacombe, caused 


considerable excitement in electrical circles but was 
quite generally accepted as ending the great fight, and 
popular interest flagged, with occasional interruptions, 
such as the granting of injunctions against the Per- 
kins Electric Lamp Company, and the Mather Electric 
Company, on Jan. 6, 1893, and similar suits, until the 
appearance of the Goebel defense in the Beacon 
Vacuum Pump and Electrical Company’s case, which 
came up before Judge Colt, at Boston, on Jan. 23, 1895. 
This created great excitement, which, however, died 
rapidly away, after the adverse decision of the court, 
only to be revived again by the brilliant and success- 
ful defense made by the Columbia Incandescent Lamp 
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Company, at St. Louis, before Judge Hallet. The 
Oconto case at Milwaukee, both on prelimimary and 
final hearing, proved of great interest, but the Goebel 
defense had then lost something of its novelty. 

The Novak lamp case, which was argued before 
Judge Shipman in the United States Circuit Court, 
District of Connecticut, on Saturday, Dec. 9, was a 
new departure. The suit was brought by the Edison 
Electric Light Company and Edison General Electric 
Company against the Waring Electric Company et al. 
for infringement of letters patent No. 223,898, the 
famous patent of Thomas A. Edison, bearing date of 
Jan. 27, 1880. The defendants did not question the 
validity of the Edison patent—a course which has 
been pursued in the previous suits—but, on the other 
hand, accepted the decisions of the courts as just and 
final. They simply sought to show that the Novak 
lamp, as manufactured by the Waring Electric Com- 
pany, is not an infringement of the Edison patent. 
The problem was thus a much more simple one than 
that involved in the suits where the broad question 
of the validity of the Edison patent was in controversy. 
The case possessed additional interest from the fact that 
many buyers and users have been looking to the Novak 
lamp for relief from the present situation. The deci- 
sion, therefore, will be anxiously awaited. 

The case came up before Judge Nathaniel Shipman, 
whose name is well known through his connection with 
the New York suits, where his long experience has 
given him an unusual familiarity with electrical sub- 
Jects, and peculiarly well qualified him to render an 
opinion upon such a question. 

The list of counsel contains names equally familiar 
to the public. The Edison interests were zealously 
guarded by those veteran patent lawyers, R. P. Fish, 
©. A, Seward and R. N. Dyer, who have taken part 
in almost every one of the lamp patent suits, and who, 
from their thorough investigation of electrical matters, 
nay not inappropriately be claimed by the electrical en- 
gineering profession as well as the law. The defend- 
ants were represented by men who, though perhaps 
new in this particular section of the field, had won 
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laurels elsewhere which eminently justified their selec- 
tion. W. BE. Simonds, of counsel and solicitor for de- 
fendants, was, it will be remembered, United States 
Commissioner of Patents for some years, a position 
which presented excellent opportunities for acquiring 
familiarity with patent law. R. M. Morse, of Boston, 
and Charles E. Perkins and Wm. M. Richardson, of 
Hartford, names not unfamiliar in the legal world, 
completed the defendants’ list of counsel. 
THE EXHIBITS. 

The exhibits, while quite numerous, were not of 
special interest. The claimants showed a few Edison 
and Novak lamps referred to in their affidavits. The 
defendants exhibited a large number of Perkins, Edison 
and Novak lamps, most of which had been subjected to 
various tests as stated in their affidavits. Some of 
the lamps showed the color of the gas in the bulb 
during the various stages of manufacture, displaying 
the dark brown color of bromine after the gas was first 
admitted, which grew lighter after each pumping out, 
until in the completed lamp it had faded almost com- 
pletely away. 

THE ARGUMENTS. 

It was a few minutes after ten o’clock when the 
Court rose upon the entrance of Judge Shipman, and 
after the judge had signified his readiness to pro- 
ceed with the case, Mr. Richard N. Dyer came 
forward and addressed the Court in behalf of 
the complainants in ‘the clear-headed and _ forcible 
manner so characteristic of him. He stated that 
the Novak lamp is in all respects the lamp of the 
second claim of the Edison patent in suit and that it 
has all the elements of that claim, with the exception 
of one feature, which is to be made the point of con- 
troversy. The second claim of Mr. Edison’s patent is 
for “the combination of carbon filaments with a receiver 
made entirely of glass and conductors passing through 
the glass, and from which receiver the air is .exhausted, 
for the purposes set forth.” The carbon filament was 
the means by which Edison accomplished the subdi- 
vision of light and was an important step in the art. 
Edison also used an inclosing chamber to preserve the 
carbon filament from oxidation and to prevent air 
washing, and, furthermore, a vacuum is absolutely essen- 
tial for an efficient lamp. Edison’s combination, there- 
fore, accomplishes three things: 1. Prevents oxidation; 
2. Prevents air washing; 3. Produces light with a reason- 
able degree of efficiency. In view of these facts the 
Court of Appeals has said that the second claim of the 
idison patent may be paraphrased as follows: 

“The combination of carbon, filamental or thread-like 
in size, and properly used as an illuminant in an in- 
candescent electric light, with a receiver made entirely 
of glass, and from which receiver the air is exhausted to 
such an extent that disintegration of the carbon due 
to the air washing action of the surrounding gases or to 
any other cause is so far reduced as to leave the carbon 
practically stable.” 

The present discussion comes down to the last clause 
and the question is whether the defendants produce:a 
vacuum sufficient to keep the carbon practically stable. 

It is significant that the defendants confine their state- 
ment and arguments substantially to their 16-c’ p. lamp 
and that the complainants’ experts show that in all the 
Novak lamps of over 25 c. p. no appreciable amount of 
gas can be found, and tthat those lamps would pass 
the testing room of the Edison factory. 

The defendants have simply made a vacuum lamp con- 
taining a trace of chlorine or bromine vapor. Experts 
on both sides admit that the vacuum is 1-600 of an 
atmosphere. In the lamp, therefore, there are 599 parts 
as far as the atmosphere is concerned, but as to oxygen 
there is a vacuum of 1-3,000,000 of an atmosphere. 
The defendants first exhaust the lamps to 1-600 of an 
atmosphere, then fill them with bromine and exhaust 
again to 1-600 of an atmosphere, and fill again with 
bromine and exhaust a third time to 1-600 of an at- 
mosphere, and thus as far as oxygen is concerned there 
is a vacuum of 1-3,000,000 of an atmosphere. They 
have then a high vacuum lamp with a trace of bromine, 
an addition which is detrimental, or at least of no use. 

The vacuum prevents air washing, but there is an- 
other phenomenon, the blackening of the bulb, which is 
purely electrical. It is shown by the most careful in- 
vestigation that this phenomenon does not reuuce the 
filament and that lamps blackened the most show no 
decrease in size of filament or tendency of the filament 
to break. The filament simply undergoes a structural 
change. Now the defendants have devised an ingenious 
theory, based on the affidavits of Prof. Anthony, that 
the carbon vaporizes and the vapor travels over to the 
globe, condenses there and cuts down the candle power. 
This is absurd, because carbon cannot vaporize except 
at a very high temperature, say, something like 40,000 
degrees F’. The defendants claim that this is possible 
because the gas pressure raises the vaporizing point 
of carbon, and gives it longer life. Prof. Wright, of 
Yale, who is one of their witnesses, and who has investi- 
gated this phenomenon in Crookes’ tubes, does not, how- 
ever, support this theory. 

The defendants make great claims for the introduc- 
tion of gas into the bulb and state that Waring is 
the inventor of this process. Edison himself ante- 
dated Waring as shown by his affidavit. 
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Mr. Simonds here interrupted Mr. Dyer, and objected 
to the introduction of such affidavits. Judge Shipman 
stated that he did not regard rebuttal aftidavits of great 
weight and did not think it mattered whether ), acing 
or Edison was the inventor, and advised the counsel 
to omit that point. 

Mr. Dyer continued, stating that even a small amount 
of gas in a lamp bulb would dissipate considerable 
energy and necessitate smaller carbon filaments, and 
higher incandescence. Now a small filament is in the 
direction of a short-lived filament. There must not be 
enough gas to destroy the feature of a vacuum, and this 
feature is and must be used by the defendants. 

The defendants claim that these lamps have better 
initial candle power, and maintain that candle power 
better than the Edison lamp, but the tests upon which 
these claims are based were abnormal and not fairly 
conducted, and as a matter of fact test: made by the 
complainants show the reverse. The defendants also 
claim cheapmess, but this is a minor point, and with 
a somewhat simpler exhausting apparatus it is possible 
that they may save half a cent per lamp. 

The degree of vacuum has not been defined and the 
courts have only held that it must be “sufficient.” It 
was not intended by the courts to set one-millionth of 
an atmosphere as a definite limit. An almost perfect 
vacuum is required for reasons already stated, and if 
is evident that any degree of withdrawal of inert gas 
is beneficial and that the defendants have simply with- 
drawn a sufficient quantity to prevent the bad effects 
described. 

Tests made by complainants on 82 and 50 c. p. lamps 
showed that they could withstand the vacuum test of 
the Edison factory, and in two specific instances the 
vacuums were estimated to be 1-80,000 and 1-10,000 of an 


* atmosphere respectively. The defendants claim that 


their pumps only have a capacity of 1-1,000 of an atmos- 
phere. How can these facts be reconciled? 

Another point is that the Waring Electric Company 
is simply a successor to the Perkins company, which 
has already been enjoined by this Court, occupying 
the same factory, with many of the same stockholders, 
ete. 

As to the expiration of the American with the English 
patent, it is sufficient to say that the certificate of the 
Commissioner of Patents containing an incorrect date 
was removed from the Edison patent before the Waring 
patent was issued. 

It is claimed that the complainants delayed bringing 
suit, but this delay was caused by their inability to get 
at the facts in the case, and from certain mistakes 
which have been made it is apparent, on the other 
hand, that they brought suit too soon. 
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Mr. Simonds then followed for the defendants and 
very ably plead their cause for more than two hours. He 
said that the complainants in their moving papers set 
out that they procured through Frank C. Perkins and 
Wilson S. Howell Novak lamps under false pretenses, 
their purpose being to give the Court the impression 
that it has been necessary to secure samples of the 
defendants’ lamps by indirection; nothing could be 
farther from the truth, and Novak lamps have been 
sold to representatives of the Edison interest at any 
time on demand. 

The delay for full six months to bring suit while 
fully informed from the first about defendants’ lamp, 
and finally appearing with representations which 
are not bona fide, make together a case that does 
not warrant the issue of a provisional injunction. 

It is evident that the complainants seek to impress 
the Court with the idea that the defendant company is 
simply and purely the Perkins company under another 
name, and its operations are essentiaily of a wrongful 
nature, and simply evasive of the injunction heretofore 
granted against the Perkins Electric Lamp Company. 
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A. D. Claflin’s longer affidavit disposes of this charge 
as follows: 


Prior to the applications for said injunctions John 
Waring, who was in the employ of the Perkins Electric 
Lamp Company as its electrician, without the knowledge 
of deponent or of the other officers of said company, 
had conceived the invention described and claimed in 
letters patent of the United States dated May 9, 1893, 
and numbered 497,038. The said Waring claimed that 
said invention and the exclusive right, title and use 
thereof belonged to him and that said The Perkins Elec- 
tric Lamp Company had no right or title to the same, or 
any right to use the same. 

The said Waring, without the knowledge of deponent 
or the other officers of said Perkins ~.ectric Lamp Com- 
pany, proceeded thereupon to cause to be organized on 
Jan. 18, 1893, a corporation under the laws of the State 
of Connecticut for the purpose of owning, operating and 
using the invention for which he had obtained letters 
patent, such corporation being described as the Waring 
Electric Company, and certificate of organization of said 
company was filed in the office of the Secretary of the 
State of Connecticut, on May 5, 1893; that the sole in- 
corporators of said company were E. D. Robbins, C. T. 
Rovwuns and R. A. Robbins, all of Wethersfield, Conn., 
none of whom were interested in any way with the 
Perkins Electric Lamp Company or the Mather Electric 
Company; that said company was formed without any 
knowledge on the part of the said officers of the said 
Perkins Electric Lamp Company, and in opposition to 
and in conflict with their interests. The said patent was 
thereupon assigned to the Waring Electric Company. 
Afterward, after many negotiations, the present stock- 
holders of the Waring Electric Company purchased stock 
therein. 

The complainants have built up their case on the basis 
of chlorine gas, whereas no such basis exists; chlorine gas 
was never used, and therefore the complainants’ struct- 
ure must fall. The affidavits of Herbert Eastman, de- 


fendants’ superintendent of mechanical construction; 


Charles H. Brown, in charge of the room where defend- * 


ants’ lamps are filled with gas; Justin J. Gates, office 
manager of the Waring Electric Company, and John War- 
ing, electrician of the defendant company, with strong 
corroboration by Profs. Anthony, Appleton, Robb, Car- 
michael and Wright, leave absolutely no ground for any 
pretense that defendant has used anything else than 
bromine gas in its lamp chambers. It would seem then 
as though the motion should be dismissed at this point 
and for that ground. 

It is evident from the prior state of the art, as 
stated by the Court, that there is no patentable novelty in 
any separate element of the Edison combination. The 
decisions of the Court on these points are entirely satis- 
factory to the defendants. Omitting all other refer- 
ences Edison’s French patent shows all four of the ele- 
ments except the carbon filament, and shows the filament 
when not made of carbon. The carbon filament is, of it- 
self, not patentable, and furthermore Edison never ven- 
tured to claim the carbon filament uncombined with 
other things as his invention, and it is well known 
that “where a patentee claims as his invention only the 
combination he describes, the separate parts which con- 
stitute the combination are to be regarded as old or 
common and public.” The courts distinctly state that 
the invention was the combination. 

From the statements of the Court and of Edison him- 
self, it appears that Edison’s result was stability of 
carbon, and Edison’s means a “nearly perfect vacuum.” 
A “nearly perfect vacuum” thus appears as a neces- 
sary element of Edison’s invention, and while it is im- 
possible to define exactly what a nearly perfect vacuum 
is it is possible to determine some attributes and sur- 
roundings which it must have for the purposes of this 
case. 

Such a vacuum cannot be produced by a mechanical air 
pump, for in his patent Edison clearly gives it to be under- 
stood that no other pump than a mercury pump will do 
the work. In the McKeesport case he testified as fol- 
lows: 

Ans. to Q. 478.‘ Arriving at these conditions, I re- 
sumed experiments on the use of carbon, knowing that I 
had a chamber which would preserve a vacuum continnu- 
ously. The old style of obtaining a vacnum was s6 crude. 
as compared with the modern method, that not only could 
not a sufficient degree of exhaustion be obtained, but. even 
with the exhaustion obtained. it was not continuous, owing 
to the leakage at the joints of the apparatus ” 

474. Q. ‘* What do you mean by the statement that the 
old means of obtaining a vacuum was so crude as com- 
pared with the modern ? A. IT mean the mechanical air 
pump and bell jar and Gassoit’s cascades and other devices. 

It is here pertinent, perhaps, to explain briefly the pro 
cess of making the Novak lamp. An ordinary piston pump 
is used and bulbs are placed on the various mouths 
and the pump operated for about a period of three 
minutes; bromine is then admitted, and the pumps 
are again operated for two or three minutes; bromine is 
a second time admitted and the pumps again run for 
a period of between two and three minutes. There is 
no attempt toward expelling the occluded gases. On the 
other hand all the testimony shows that it requires two 
or three hours to produce the Edison vacuum, and that 
the filaments are at the same time raised to incandes- 
cence to drive out the occluded gases. 

By the Edison vacuum is meant an empty space, and 
gases other than air are excluded. The Century Dic- 
tionary defines vacuum as: 

“An empty space. a void; empty space. space void of 
matter ; opposed to plenum; in practical use, an inclosed 

space from which the air (or other gas) has been very nearly 
removed ; as by an air pump.” 
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Other dictionaries agree with the Century in this defi- 
nition. Such an empty space is described in the Edison 
patent itself. This idea of empty space has also been held 
by the courts. The Edison vacuum means a.so a rare- 
faction exceeding 1-3,000 of an atmosphere, as the com- 
plainants’ witness, J. W. Howell, states in his affidavit, 
the 1-3,000 of an atmosphere being in his opin- 
ion the lowest limit of a commercially successful 
vacuum, 

We come now to the question of infringement. It 
has just been shown that Edison’s “nearly perfect 
vacuum” must have at least all four of the following 
attributes: 

1. It must be of a higher vacuum than that produced by 
a mechanical air pump. The mechanical air pump used 
in this process can produce only 1-1,000 of an at- 
mosphere, and as a matter of fact only 1-600 of 
an atmosphere is used. The deduction from the process 
of manufacture by complainants that 1-3,000,000 of an 
atmosphere is reached is ingenious but entirely wrong. 

2. It must be a vacuum which includes the expulsion 
of the gases occluded in the carbons. The complainants 
claim that by certain processes the gases do not have 
to be expelled. It is safe to say that there is no manu- 
facturer of high vacuum lamps in the land who dues 
not drive out the occluded gases. 

3. It must be a vacuum which excludes all other gases 
as well as air. Defendants’ lamp, using bromine gas. 
therefore does not infringe. 

4. It must be a rarefaction exceeding in degree 
1-3,000 of an atmosphere. The pressure in defendants’ 
lamp may be fairly stated as the equivalent of 1-600 of 
an atmosphere. But bromine gas has an atomic 
weight 5% times greater than that of air, wherefore the 
density of the gaseous medium in defendants’ lamp is 
equivalent to that of 1-100 of an atmosphere. Air 
washing is a phenomenon of density, not pressure. 
The action of the gas as a damper may be shown 
by a simple experiment. 

Mr. Simonds here takes two similar lamps, one Edi- 
son and one Novak, and shakes them, and then sets 
them down on the Judge’s bench to show that the 
filament in the more dense medium will come to rest 
much more quickly. 

The defendants’ bromine atmosphere is substantially 
a new invention made since the date of the patent in suit. 
It is not merely an addition to Edison’s nearly perfect 
vacuum. It brings substantialimprovementin ease and 
cheapness of manufacture, and gives substantial advan- 
tages in efficiency, durability and freedom from black.n 
ing of the bulb. Defendants’ lamps keep their normal and 
initial candle power much longer than those of the 
patent in suit, as shown by test made by John War- 
ing, Profs. Anthony, Robb, Wright and Stone. 

Complainants counsel here interrupted, stating that 
these tests were not made on equal conditons; that they 
were forced tests. This the defendants’ counsel vigor- 
ously denied, claiming that some of them were made 
last July before this suit was begun. 

At this point the court adjourned for three-quarters 
of an hour. 

Mr. Simonds continued his argument at the opening of 
the afternoon session. He claimed that the Edison 
patent expired Nov. 10, 1893, with the Bnglish patent. 
The British patent expired on that date because its 
full term of 14 years had expired and therefore the 
term of the patent began Noy. 9, 1879, or before the 
home patent was issued. Within the full meaning of 
the British law the invention was previously patent in 
Great Britain. : 

Mr. C. A. Seward, of counsel for the complainants, 
next addressed the court in his usual felicitous, and 
at the time logical, style. All the eulogies and testi- 
monials in behalf of the defendants’ lamp, he stated. 
were from interested parties. No user had said that 
he preferred the Novak to the Edison lamp. The case 
was as ready to be decided now as it ever would be 
and it was the duty as well as the privilege of the 
court to settle the question immediately. 

The lamp was prima facie an infringement. Mr. 
Howell had truthfully stated that to the eye there 
was no distinction between the Novak and the Edison 
lamp. That being the case the hurden shifts to the de- 
fendants. If so many pages of affidavits and so many 
arguments are required to explain the distinction bhe- 
tween the lamps it must be exceedingly slight. 

The complainants have for years been building up 
their business and they now have enormous interests 
at stake, which are worthy of judicial protection. They 
have sold more than 13,000,000 lamps and have more 
than 1,000,000 in use at the present time. On the 
other hand, the defendants have not proved that they 
have sold one, except to the complainants. The de- 
fendants must have entered into infringement know- 
ingly, for the decisions of the courts were broadcast. 
They have not invested heavily and have comparatively 
little at stake. 

The first meeting of the present Waring Electric Com 
pany was held in the old Mather building, and the 
president of the Perkins company was elected president. 
Tt is practically the old Perkins company under another 
name, and successors to the Perkins’ business. The 
defendants’ affidavits show that Perkins’ filaments have 
been used in the Novak lamps, a filament already en- 
joined by the court. The defendants’ very claim that 
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the Novak lamps burn longer than the Edison proves 
the absence of occluded gases. 

As to delay in bringing suit complainants were led 
to believe by the shutting down of defendants’ factory 


in July that they had stopped infringing and therefore 


suit was not brought. 

The defendants’ lamp contains an exceeding atten- 
nated form of chlorine or bromiine gas—their ex- 
perts say both—and the introduction of this combina- 
tion into the Edison vacuum chamber is clearly an in 
fringement. 

Among the complainants’ motion papers is an affi- 
davit of one Scribner who had spent years trying to 
solve the problem of the incandescent lamp, and he 
said that chlorine was the gas to do it, but that the 
lamp must be exhausted and only a small amount of 
the gas admitted. 

A homely test is easily made which proves that 
the Novak lamp is exhausted; if broken when immersed 
in water or even in mercury, the liquid will rush in, 
proving that the atmosphere has been removed. Scrib- 
ner’s patent was never introduced commercially and 
there is no proof that the Novak lamp has been. 

Vacuum is a relative term and in a question of law 
that is one of degree; the courts have tersely stated 
it as “that degree which will produce the results.” 
If “that degree” is found by the courts in the Novak 
lamp that is sufficient and an injunction should be 
granted. Even admitting the claims of the defendants 
the Novak lamp is nothing more than an improvement on 
the Edison. 

Mr. F. P. Fish closed the session with a brief but 
most vigorous and effective argument. No attempt, 
he said, had been made during the past thirteen years 
to produce a substitute for the Edison lamp. The 
Court had dealt with it as the only solution. Both 
Scribner and Edison knew all about the use of gases 
in lamps years ago. No one, either in uermany or 
this country, had attempted to make a lamp until after 
the Edison patent rights began to be enforced, when 
various subterfuges immediately came to the front. 
If the Edison patent had expired Nov. 10, 1893, the 
defendants would have proceeded to use Edison vacuum 
apparatus and Perkins filament at once. As it is, they 
have only to decide how much gas they can introduce 
and still obtain a successful lamp. Perhaps the clear- 
est and easiest way to look at the question is to sup- 
pose the case reversed and that the Waring patent had 
been issued first. Would any one for a moment pre 
sume to say that the Edison patent did not infringe? 

The defendants have only at stake what profit they 
can make between the present moment and the ex 
pirationof the Edison patent. The claimants have 
large interests in jeopardy, and vested rights should 
be protected unless there is something more tuan a 
doubt. 

Even if the gas assists in the operation of the lamp, 
the invention of Edison underlies the operation of the 
defendants’ lamp, and the defendant uses the whole 
of the complainants’ combination. 

The patent in suit should be construed so as to secure 
to the inventor his actual invention, which is a com 
bination by which the damaging effects of both oxida- 
tion and air-washing are eliminated in an incandescent 
lamp. “The object of the patent law is to secure to 
inventors a monopoly of what they have actually in 
vented, or discovered; and, it ought not to be defeated 
by a too strict and technical adherence to the letter 
of the statute, or by the application of artificial rules 
of interpretation.” 

COMPLAINANTS’ AFFIDAVITS, 

The complainants’ moving papers contain a number of 
affidavits of considerable interest, especially as some of 
them are from men who have had long experience in the 
manufacture or testing of mcandescent lamps. The first 
affidavit is that of Mr. John W. Howell, the technica: 
supervisor of the Edison lamp factory at Harrison, N. J. 
He states that in August he received several lots of Novak 
lamps, and made a series of tests upon them to determine 
their character, efficiency, etc. Taking two 50-c. p., two 
32-c. p., two 25-c. p. and two 16-c. p. lamps, he measured 
their resistance hof and cold, and then, opening the bulbs, 
measured the physical dimensions of the filaments with 
the following results : 


LOT NO. 1. 
Lamp. Length Cross section 
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LOT NO. 2. 
Lamp. Length. Cross section 
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LOT NO. 3, 


Lamp. Length. Cross section. 
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He found that they had a rectangular cross-section, that 
they were carbon produced by properly carbonizing the 
material bamboo. He also measured the electrical resist- 
ance, both hot and cold, of many other Novak lamps and 
concluded that the filaments had the same physical dimen 
sions as those examined. He states that the carb n fila- 
ment in each of said lamps is connected with two platinum 
wires which pass through the walls of the glass chamber 
and are sealed therein by the fusion of the glass upon 
the wires; also that the glass chamber itself of eacn of 
such lamps is sealed at all points by the fusion of the glass. 
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Such lamps, therefore, are constructed each with a re- 
ceiver made entirely of glass, that is to say, closed at all 
points by the fusion of the glass upon itself. with fine 
platinum leading-in wires passing through and sealed 
within the walls of the glass receiver by the fusion of the 
glass upon them and with a.burner composed of carbons 
filamentary or thread like in size and properly carbonized, 
joined to the ends of the platinum wires within the re- 
ceiver. 

‘*My ex tmination,’ he says, ‘‘of these Novak lamps 
shows that the only respect in which these lamps differ, 
where they differ at all. from the Edison lamp is in the 
character of the vacuum. Indeed.asI am informed and 


Sel 

bs 

3 

a“ ~ 

Eptson PATENTS Nos. 264,650 AND 414,018 ON MANUFAC- 
TURE OF INCANDESCENT LAMPs. 


believe, it is not pretended that these Novak lamps differ 
otherwise in any material respect from the Edison limp, or 
from lamps which were formerly manufactured by the 
Perkins Electric Lamp Company, which latter company (1 
am told) was the predecessor of the Waring Electric Com- 
pany, the manufacturer of the Novak lamp.” 

Mr. Howell also submitted a number of Novak lamps of 
different candle powers to the ordinary Edison factory test 
for ascertaming the vacuum of the lamps. (ne of these 
tests consisted in passing the current from an induction 
coil through the vacuum space of the lamp; ancther is the 
vibration of the carbon filament while the lamp is held in 
the hand and. tapped by the finger of the observer; another 
is to open the globes and observe the odor of the gas within 
the vacuous space. The vacuum produced in practice in 
the Edison lamp is about ove three-thousandth of an 
All the 50-c. p. Novak lamps passed the 
ordinary factory test, and the 32-c. p. lamps also passed the 
factory test, but aslight chlorine odor was detected on open- 
ing some of the lamps; 25-c. p. lamps and also the 16-c. p. 
lamps showed the presence of more gas both by vacuum 
test and by the odor when opened. 


atmosphere. 


To ascertain the quan- 
lity or pressure of gas contained in the Novak lamps, 
he resorted to a method upon 
of energy owing to the presence of gas; that 
measured the amount of energy required 
to operate one of the 16c. p. lamps, which 
the presence of gas, and then opened the lamp and re- 
exhausted it toa high vacuum, resealed it, and measured 
the energy required to produce the same candle power. 
He found that less energy was necessary in the 
econd case than in the first, and hence concluded that the 
Zas used in the Novak lamps reduced the efficiency, as did 
other gases. He also devised an apparatus for proving by 
‘series of tests the loss in efficiency caused by the intro- 
duction of different gases at various pressures for the pur- 
pose of furnishing data by which the gas pressure in the 
Novak lamp could be accurately determined. In order to 
secure qualitative and quantitative analyses of the gas in 
the Novak lamps he sent 40 of the 16 c. p. lamps to Prof 
Thomas B. Stillman, of the Stevens Institute of Tech- 
nology, Hoboken, N. J., for examination. 

The following 
Howell's affidavit: 
_As the result of all my experiments upon and tests with 
Novak lamps, lam convinced that the presence of gas in 
the vacuous space of the Novak lamps is not.an advantage. 
Indeed, it is only by reason of such a small amount of gas 
that it does not have a disastrous effect upon the commer- 


cial value of the lamp, and stiil less gas, I believe, would 
be better. 

My attention has been called to the statement made in 
the advertisement of the ‘*‘ Novak” lamp, to the effect that, 
due to a difference in the principle upon which the lamp is 
Constructed, the ** Novak” lamp is superior to any lamp 
pon the market im that it ** maintains its full candle 
power at the same efticiency throughout its life.” I have 
had made, by the testing department of the Edison lamp 
factory under my supervision, tests of ‘* Novak” lamps, to 
ascertain the accuracy of this statement, with the result of 
rt ling that, as compared with the regular Edison lamp of 
re same voltage, candle power and efficiency, and of recent 
inanufacture, the ** Novak” lamp is slightly inferior to the 
Edison lamp in the matter of Maintaining its candle power, 


based the loss 


is, he 


showed 


paragraphs are also taken from Mr. 
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as well as in durability. It is, however, a good and durable 
lamp and one in which the carbon filament has a practical 
degree of stability. 

The ** Novak” lamps also employ Mr. Edison’s filament of 
carbon. the device by which he accomplished the subdi- 
vision of the electric light. They embody, indeed, every 
elemevt of his invention. Since the small amount of gas 
which is employed in the ‘‘ Novak” lamps is not an advan- 
tageous addition to the lamps it is evident that its employ- 
ment is solely for the purpose of evading the patent. 


Thomas B. Stillman, professor of analytical chemistry 
at the Stevens Institute of Technology, Hoboken, N. J., in 
his affidavit states that he had been requested by Mr. How- 
ell to make qualitative and quantitative analyses of the gas 
contained in the chamber of these lamps, and also to as- 
certain whether the gas contained any bromine or iodine 
On opening the chambers of some of the lamps he observed 
a strong smell of chlorine gas, and when examined in a 
proper light the lamp showed a faint greenish-yellow color 
which he recognized as the color of chlorine gas. The 
lamps opened showed the presence of hydrochloric acid. 
He then describes the tests made to determine the nature 
of the gas in the lamp chamber, and as a result of his ob- 
servations says : 

** By means of these tests I determined that the residual 


atmosphere within the Novak lamps is composed of chlorine 
tetrachloride and hydrochloric acid gas.” 


Prof. George W. Barker, of the University of Pennsyl- 
vania, also makes a long affidavit for the complainants. 
The affidavit is very largely devoted to a discussion of Mr. 
Edison’s contributions to the art by his incandescent lamp 
patent, and gives a brief historical review of the whole 


question. In conclusion he makes the following state- 


ments: 


The courts have already decided that, although Mr. 
Edison refers to exhaustion to one-millionth of an atmos- 
phere in his patent, amps exhausted to one thirty-thou- 
sindth of an atmosphere are within the scope of the claim. 

The exhaustion of the ‘‘ Novak” lamp involves to an 
equal degree the employment of the substance of Mr. Ed- 
ison’s invention. It is clearly a lamp ‘‘ exhausted of air,” 
and a lamp in which there is so great a degree of vacuum 
as to insure it against harmful “ air washing.” 

It is undoubtedly true, as stated by Mr. Howell in his 
affidavit, that the modern carbon filament, such as appears 
in the ‘* Novak” lamp, would be less affected by the air 
washing of a rarefied gas than the only carbon filament 
known to Mr, Edison at the date of the patent. and hence 
a lower degree of vacuum at the date of Mr. Edison’s in- 
vention, and it is also undoubtedly true that, with the em- 
ployment of such a gas as chlorine, a still lower degree of 
vacuum is permissible in practice than when the residual 
gas contains oxygen or other gas affecting the carbon fila- 
ment chemically ; but these facts have been known for 
many years, and, in so far as they are material to the ques- 
tion of whether the ‘*‘ Novak” lamp employs the invention 
of the second claim of Mr. Edison’s patent, they support 
the conclusion which | have reached. 


Other affidavits were presented by Mr. Frank C, Perkins. 
who states the fact of his obtaining certain Novak lamps 
from the Waring company; from Frank L. Dyer as to 
changes in the original application of John Waring, as 
filed in the Patent Office; from Mr. Wilson 8. Howell, who 
describes his visit to Manchester in behalf of the complain- 
ants, and the information which he was able to obtain in 
regard to the work in the Waring company’s factory; 
from Mr. W. J. Hammer, describing the result of his 
work in obtaining lamps for the complainants, and the in- 
formation in regard to the officers, directors, stockholders, 
etc., of the Waring Electric Company, accompanied by ex 
hibits in the form of receipts for the lamps, articles of in- 
corporation for the Waring company, extracts from the 
Manchester local and other papers, etc. 

Mr. Jacob H. Herrick, president of the Edison Electric 
Light Company and vice-president of the Edison General 
Electric Company, gives a comprehensive history in his 
affidavit of incandescent lamp litigation from the suit 
against the United States Electric Light Company in May, 
1885, down to the present day. 

AFFIDAVIT OF THOS. A. EDISON. 

Thomas A. Edison, being duly sworn, deposes and 

says as follows: 


1 am the Thomas A. Edison upon whose patent for 
improvement in electric lamps this suit is brougut. 

I have read the affidavits of John Waring and William 
A. Anthony, given for the defendants in this case. 

| understand the construction of the “Novak” incan 
descent electric lamp made by the defendants, as well 
us the methods and processes employed in its manu- 
facture, so far as such processes are disclosed. 

The ‘“‘Novak” lamp is, in all its essential features, a 
copy of the lamp described in my patent. It is a 
vacuum lamp having the carbon filament, platinum wires 
and entire glass receptacle of my lamp, and a sufficient 
vacuum to prevent, to a practical extent, the disintegra- 
tion of the carbon filament. This lamp, however, in- 
stead of employing a high vacuum for the preservation 
of the carbon filament, uses what has been for a number 
of years known to be the equivalent of such a vacuum, 
and that it is a highly rarefied atmosphere composed of 
a gas which does not combine chemically with carbon 
at high temperatures. Practically all oxygen is, how- 
ever, eliminated from the lamp chamber, and, indeed, 
so far as oxygen and atmospheric air are concerned, the 
lamp is provided with a high vacuum, and the small 
quantity of inert gas which is employed is not sufficient 
to produce marked injurious effects or to render the 
lamp uncommercial. 

It is stated in the defendants’ affidavits which I have 
read, that no attempt is made to drive the occluded 
gases out of the carbon filament of the “Novak” lamp 
during the pumping operation, This, however, is not 
necessary, since the carbon filament employed is one 
which has been previously subjected to the process of 
hydro-carbon treatment. By this process the carbon 
filaments are immersed in a hydro-carbon, and while so 
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immersed are brought up to vivid incandescence by 
means of the electric current. The result is to decom- 
pose the hydro-carbon and deposit a coating of carbon 
upon the filaments. At the same time the filament is 
consolidated, and the occluded gases are driven out of it. 

With filaments so treated it has been known for a 
number of years that the heating of the filaments during 
the exhausting process was not required to drive the 
occluded gases out of the filaments themselves. This 
practice, however, has been continued in the ordinary 
manufacture of incandescent lamps, for the purpose 
largely, of heating the walls of the glass receptacle so 
as to drive out, as far as possible, the film of air which 
adheres to the glass walls. 

In my patents, No. 264,650, granted Sept. 19, 1892 
(see the accompanying illustration), the lamp during the 
exhausting operation is inclosed by a metal case so as 
to more effectively heat the glass walls by the heat of 
the filaments. 

In my patent, No, 411,018, granted Sept. 17, 1889, I pro- 
pose to exhaust the lamps without heating the filaments, 
the glass chamber, however, being heated by external 
means. (See illustration). 

The invention goes back to the year 1880, and was 
originally set out in an application filed December, 1881, 
soon after the application upon which patent No. 264,650 
was granted. 

I have made many practical and commercial incandes- 
cent electric lamps by the employment of the exhausting 
process described in patent No. 411,018, and it has been 
well understood by myself and others since the year 
1880, that with a filament of carbon from which the 
occluded gases have been driven by the hydrocarbon 
treatment process, the high vacuum necessary for a 
commercial incandescent electric lamp car be secured 
without the heating of the filaments themselves during 
the exhausting process. Where the lamp globe is washed 
out by an inert gas, as is the case in ‘tthe manufacture 
of the “Novak” lamp, it is not necessary to even heat 
the glass receptacle, since the air adhering to the glass 
walls will be to a large extent washed out by the suc- 
cessive withdrawals of the inert gas. 

Notwithstanding what is said in the affidavits of Mr. 
Waring and Prof. Airthony, I know, from my own ex 
perience, that the employment of even a small quantity 
of inert gus in an electric lamp is not an advantage, 
und that the bromine vapor is not exceptional in this 
respect. 

This etire subject was thoroughly investigated by me 
in 1882, and the result of that investigation is set forth 
in my patent, No. 274,295, granted March 20, 1883. (See 
illustration). 

In that patent there is described the employment of 
un inert gas at a definite degree of exhaustion, for the 
purpose of preventing the disintegration of the carbon 
filament and the deposit of carbon upon the glass globe. 

The special gases described are nitrogen and hydro- 
chlorie acid, but I employed in my experiments many 
other gases, including chlorine and bromine. I preferred 
other gases than chlorine and bromine because I was 
using mercury pumps in my manufacture, and these 
gases actively attack mercury, and great care has to be 
taken to prevent that action. 

It will be observed that in that patent I descr..e tne 
heating of the carbon filament during the process of ex- 
haustion, but state that such heating may be omitteu. I 
had in mind, in making the last statement, that w. car- 
bon filaments treated by the hydrocarbon treatment pro- 
cess, or otherwise made so as to be free from occluded 
gases, the heating of the filaments during the exhausting 
process would not be essential to the making of a suc- 
cessful lamp. In that patent it will be seen that with 
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hydrochloric acid gas the effects which I desired to 
produce could be attained with a less pressure than 
with a lighter gas, such as nitrogen, and the patent 
provides a means for determining the pressure with 
each gas. 

The theory of the action of such a raritied gas in an 
incandescent electric lamp, and the philosophy underly- 
ing the disintegration of the carbon filaments in 
vacuum lamps are somewhat obscure, and are evidently 
entirely misunderstood by Prof. Anthony. 

Prof. Anthony assumes that the disintegration is 
due to vaporization of the carbon at high temperature, 
producing a vapor of pure carbon, which floats in the 
vacuous space and deposits on the glass walls of the 
inclosing chamber. On this assumption he suggests that 
the temperature of vaporization of the carbon is lower as 
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the pressure of the surrounding atmosphere is lower and, 
consequently that the pressure of an inert gas exert- 
ing an increased pressure raises the vaporizing point 
and enables the same or a higher temperature to be 
employed without vaporization of the carbon. This 
result he thinks is attained in the “Novak” lamp, and 
is proved to his satisfaction by a less blackening of the 
globe in those lamps. 

The disintegration of the carbon filament is pro- 
duced by other cause and is not diminished in the 
slightest degree, but is rather increased by the presence 
of a gas pressure. 

It is true that the presence of a rarified gas reduces 
the blackening of the globe, but this is due to the Geiss- 
ler tube phenomena, which are set out in my patent 
No. 274,295. The disintegration is present when the 
gas is employed, but the carbon particles may not 
reach the glass globe. Whether they do reach the 
globe or not, is dependent upon whether the walls of 
the globe are sufficiently distant from the carbon fila- 
ment to be outside of the sphere of action, as descr.ved 
in my patent. 

At the time of taking out my patent No. 274,295 I 
believed that the disintegration of the carbon was 
actually reduced by the pressure of the gas, but this 
was an error arising from the absence of deposit on 
the globe, and I only found out by later and more 
elaborate tests of the lamps, that the disintegration 
actually took place, and in a greater degree than be- 
fore, although the carbon was not deposited on the 
globe. Prof. Anthony and Mr. Waring have evi- 
dently fallen into this same error. 

The theory upon which Prof. Anthony concludes 
that the disintegration is reduced in the “Novak” 
lamp is entirely erroneous. He assumes that this dis- 
integration takes place evenly over the entire length 
of the carbon filament, and serves to increase its re- 
sistance by diminution of its size. Since an increase 
of resistance produces a lowering of the candle power of 
the lamp at the same voltage, he assumes that the main- 
taining of candle power, is an indication of a checking 
of the disintegration. 

As a matter of fact, there is no appreciable wearing 
away of carbon filaments in vacuum lamps. When 
oxygen is present this result is plainly seen, but with 
a vacuum lamp with or without a small quantity of 
inert gas, this effect is not produced 

The increase in resistance which is observed, and 
which is the main cause of the reduction of candle 
power,comes from some structural change in the carbon 
itself. I have often made most careful measurements 
of carbon filaments taken from lamps which have 
burned for long periods, and have dropped considerably 
in candle power, and have never been able to detect 
any diminution in size. 

The breaking of the carbon filaments in modern 
lamps is not due to the gradual wearing away of the 
earbon, producing a weak point which finally breaks, 
but is caused by a crack at some point in the carbon 
filament, which appears without warning. ‘Lois crack 
does not appear at any particular point in the carbon 
filament, nor, with the exception of defective carbons, 
ean it be seen in advance of the formation of the crack 
where the break will occur. 

The rising or falling in candle power of the lamp 
during use, is no evidence of the amount of disintegra- 
tion of the carbon. Such effects are dependent upon 
details of manufacture, and the lamps of each manu- 
facturer have some peculiarities in that respect. The 
end sought is to maintain a high average candle power 
throughout a reasonable life of the lamp. I see no 
reason why the “Novak” lamp should differ in this 
respect from other lamps, and I am informed and be- 
lieve that tests show that it does not differ substan- 
tially from the lamps of other makers in these charac- 
teristics. ' ? 

The use of bromine vapor in the “Novak” lamps T 
believe to be a distinct disadvantage. The lessening 
of the blackening of the globe is of minor importance 
compared with other conditions. The presence of the 
gas makes it necessary to use a thinner and hence 
less durable filament, and to operate it at a higher 
temperature in order to secure the same amount of 
light for the same expenditure of energy. This fact, 
together with the increased disintegration incidental 
to the presence of the gas, must shorten to some ex- 
tent this life of the lamp. T am informed, and believe 
that the “Novak” lamps compare unfavorably with 
some other vacuum lamps in this respect. 

The ease and cheapness of manufacture supposed to re- 
sult from the method employed for exhausting the ‘“No- 
vak” lamp is, in my opinion, unimportant if it exists at 
all. . 

Referring to the alleged advantages set out at the end 
of Professor Anthony’s affidavit, I wish to say that, in 
my opinion, the first advantage, namely, a saving in 
ease and cheapness of manufacture, does not exist: 
that the second advantage, namely, a radical lengthen- 
ing of the life of the lamp at its initial efficiency does 
not exist: and that, as to the third advantages, namely, 
an avoidance of the vaporization of the carbon and its 
deposit on the glass chamber—this supposed advantage 
is based upon an erroneous theory of the causes of the 
disintegration of carbon, and such disintegration takes 
place the same or to a greater extent in the “Novak” 
lamp than in lamps made in the ordinary way. 

It is true that the presence of the gas lessens the 
blackening and discoloration of the globe, and this is 
the only possible advantage it can have; but that ad- 
vantage is more than offset by the di-advantages in- 
cidental to the use of such a gas. 

I observe that Professor Anthony makes some com- 
parisons between Edison lamps and Perkins and 
Novak lamps, with regard to maintaining of candle 
power, which are unfavorable to the Edison lamp. In 
this connection T wish to state that, due to the respect 
which the Edison company paid to the Weston patent 
covering the hydrocarbon treatment process, the pro- 
cess was not employed until recently in the regular 
manufacture of the Edison lamp. It has. however, 
been employed recently, owing to the upsetting of the 
Weston patent by the courts. I am informed that the 
decision declaring the Weston patent invalid is to be 
found in 51 Federal Reports, 24. 

Lamps provided with carbon filaments treated by the 
hydrocarbon process, are undoubtedly superior, with 
respect to the maintaining of their. candle power, to 
lamps provided with filaments not so treated. Profes 
sor Anthony undoubtedly made his comparison hetween 
Edison Iamps with untreated filaments and Perkins 
and Novak lamps with treated filaments. 

Lamp manufacturers who have infringed my patents 
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have not hesitated to infringe the detail patents of 
others, and they have all employed the hydrocarbon 
treatment process notwithstanding the existence of the 
presumably valid Weston patent, and the Edison com- 
pany by reason of its respect of the rights of others, has 
been at considerable disadvantage, which infringing 
manufacturers, who have respected nobody’s patents, 
have not been subjected to. 

Another reason for the unfavorable result of Profes- 
sor Anthony’s comparisons is undoubtedly due to the 
fact that he compared Edison lamps and Perkins and 
Novak lamps operating at different degrees of effi- 
ciency. 

The Edison lamp made for central station use has an 
initial efficiency of about three watts per candle, while 
the Perkins and Novak lamps have an inital efficiency 
of about four watts per candle. This means that the 
Edison lamp referred to operates at a much higher 
degree of incandescence than the Per...as and Novak 
lamps, and hence should be expected to have a lower 
average candle power. 

It is well understood that a proper comparison of 
lamps can be made only between lamps operated at the 
same efficiency, and Professor Anthony has evidently 
overlooked this fact. 


. 


John W. Howell made a second affidavit from which the 
foliowing extracts have been taken: 


T have already given an affidavit for the complainants 
in this case. T have read the affidavits given for the de- 
fendants, and understand the processes employed inthe 
manufacture of the ‘‘ Novak” lamp, so far as they are dis- 
closed by those affidavits. 

I observe some differences between the facts as stated in 
those affidavits and what I believed to be the facts at the 
time of making my former affidavit; but these I consider 
immaterial to my conclusion, and I still believe that the 
‘*Novak” lamp embodies in all essential particulars the 
invention covered by the second claim of the patent in 
suit. 


In my former affidavit, I referred to the fact that I de- 
tected a chlorine odor on opening some of the Novak 
lamps. I did not intend to testify regarding the nature of 
the gas employed, since I made no tests io determine that 
fact. The odor which I did observe I was able to readily 
distinguish from the odor noticed on the opening of an 
ordinary incandescent electric lamp. 

I do not know that I would be able to distinguish be- 
tween the odor of chlorine and bromine when the gas 
exists in the infinitesimal quantities present in the Novak 
lamps; but whether the odor was that of one or the other 
of these gases. it was characteristically different from the 
odor given by an ordinary lamp. It will also be noticed 
that in my tests to determine the loss of energy produced 
by different gases when introduced into incandescent elec- 
tric lamps in varying quantities. the results of which tests 
are shown by the chart ‘‘Exhibit B” referred to in my 
former affidavit. the Iess of energy for bromine and chlor- 
ine was practically the same at low pressures or high 
degrees of rarefaction. and that in ascertaining the press- 
ures in the various Novak lamps I referred the loss of 
energv which I found in these lamps to the combined curve 
for chlorine and bromine on*my chart ‘‘Exhibit B.” 

The method of exhausting\the ‘* Novak” lamp, as stated 
by the defendants’ affidavits, seems to be somewhat differ- 
ent from what I supposed it was at the time of giving my 
former affidavit ; but this I consider immaterial to my 
conclusion. since ‘‘ Novak” lamps are exhausted to such 
an extent that the disintegration of the carbon (to use the 
language of the Court of Appeals in interpreting the pat- 
ent) ‘‘ is so far reduced as to leave the carbon practically 
stable ” 2 

I notice in defendants, affidavits that the statement con- 
tained in my former atfidavit to the effect that the 
‘*Novak” lamp is no better than other good vacuum 
lamps. and in fact is slightly inferior to the regular Edison 
lamp of the same voltage, candle-power and efficiency and 
of recent manufacture, is questioned. Notwithstanding 
the statements contained in defendants’ affidavits, I still 
adhere to that position. The tests made by the defendants’ 
witnesses were not in any instance proper tests of the 
lamps. In the first place, most of these tests were made 
by operating the lamps at abnormal candle-powers. 
I have found by experiment that no proper comparison 
of lamps ean be made except by testing them at 
their normal candle-power; this fact is admittted by one 
of the defendants’ witnesses. In the next place, in such 
tests as were made at normal candle-power, a comparison 
was made between lamps operated at different efficiencies, 
without making any allowance for that difference. This 
criticism is applicable to the tests made by the witness 
Stone, as well as to the observation made by Prof. Anthony 
of lamps in use in his house—since the efficiency of the 
Edison central station lamp is about three watts and that 
of the ** Novak” lamp is from three and one-half to four 
watts. In the third place, the Edison lamps which were 
tested were not lamps of recent manufacture such as were 
referred to in my former affidavit, while the ‘* Novak ” 
lamps were lamps of recent manufacture. The old Edison 
lamps with which the comparison was made by the de- 
fendants’ witnesses were lamps having untreated carbon 
filaments, and in other respects were very mnch inferior to 
Edison lamps of recent manufacture. There has been a 
marked improvement made in the quality of the Edison 
lamps during the last year. 


Prof. George F. Barker also made a second aftiidavit 
and the following paragraphs are found therein: 


Ihave already given an affidavit for the “complainants 
in this case. I have read the affidavits given for the de- 
fendants and understand the methods employed in the 
manufacture of the Novak lamps as far as they are dis- 
closed by those affidavits. I notice that the facts as stated 
by defendants’ witnesses differ in two respects from what 
I understood them to be at the time of making my former 
affidavit. It now appears that the Novak lamps contain 
bromine vapor instead of chlorine gas. At the time of 
making my former affidavit I made no investigation to 
determine the character of the vapor or gas contained in 
these lamps. but accepted the statement made by Prof. 
Stillman that the lamps contained chlorine. , 

The use of bromine instead of chlorine. however, in the 
lamps I consider a difference immaterial to the conclusion 
which ]) reached in my former affidavit. Since bromine is 
a less active substance than chlorine it is more inert 
toward carbon, and the bromine used in these lamps would 
have no action or function which I did not ascribe to the 
chlorine at the time of making my former affidavit. 
Further, it appears by the results obtamed by Mr. Howell 
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and shown by his charts,, Exhibits B and C that both 
bromine and chlorine have practically the same effect in 
reducing the efficiency of the lamp at the low pressures 
employed in the Novak lamps. 

It also appears that the occluded gases are not driven out 
of the carbon burners of the Novak lamps during the pro- 
cess of exhausting such lamps. But evidently since these 
carbon burners are subjected to the hydrocarbon treat- 
ment process, before the pumping operation, the occluded 
gases are driven out by the heat to which the filaments 
are subjected during that process and before inserting them 
in the lamp, and the subsequent heating of tne filaments 
for this purpose during the exhausting process is rendered 
unnecessary. 


DEFENDANTS’ AFFIDAVITS. 


The defendants’ papers made up a volume of 103 pages, 
and contained a large number of affidavits giving im- 
portant information in regard to the construction, opera- 
tion and efficiency of the Novak lamps, and the following 
abstracts and extracts may prove of interest: 

Mr. Herbert Eastman, superintendent of mechanical 
construction in the factory of the Waring Electric Com- 
pany, in his affidavit made the following statements. The 
same statements appear also in the affidavits of Charles H, 
Brown, who has charge of the room where the glass 
chambers are filled with gas in the factory of the Waring 
company, and J. J. Gates, who is office manager in the 
same factcry: 


Said defendant company has never owned, possessed or 
used any materials or apparatus from which, out of which, 
or by which chlorine gas could be produced. The bromine 
gas used by the defendant company is the vapor of a liquid, 
bromine, which I believe has always been purchased. either 
directly or indirectly, from the house of Powers & Weight- 
man. manufacturing chemists, southwest corner of Ninth 
and Parrish streets, Philadelphia, Pa. Said defendant 
company has never used a mercury pump for exhausting 
the glass chambers of the incandescent electric lamps 
which said defendant has made and _ sold, but has 
used in place thereof mechanical pumps, at pres- 
ent plunger pumps. The mechanical pumps_ thus 
used by the defendant company have not been capable 
practically of exhausting the air from the glass chambers 
of the lamps toa degree above 1-1.000 of an atmosphere. 
This fact has been established by tests made in my presence, 
In the incandescent electric lamps made and sold by de- 
fendant company the degree of rarefaction attained has 
been on an average that of 1-600 of an atmosphere, possibly 
rising sometimes as high as 1-09 of an atmosphere, but 
never as high as 1-1,000 of an atmosphere. The maximum 
capacity of said mechanical pumps is never used and 
attained in the practical manufacture: that work is done 
by women, and the exhausting process is stopped while 
they can yet see trac:s of the tromine color in the glass 
chambers, and before the maximum capacity of exhaustion 
of the pumps is reached. 


Mr. John Waring, electrician of the Waring Electric 
Company, made an extended affidavit, from which the fol- 
lowing extracts have been taken : 


I wish to be understood as being explicit and positive to 
the effect that the Waring Electric Company has always 
used bromine gas, and never anything else than bromine 
gas, for the filling of the glass chambers of the incandes- 
cent electric lamps it has made and sold. 

The Waring Electric Company has never used a 
mercury pump for the exhausting of the glass chambers 
of the incaadescent electric lamps it has made and sold. 

In the affidavit made by Mr. John W. Howell in this 
case, there are statements to the effect that, using the same 
glass chamber and the same carbon burner, more electrical 
energy is required to bring the lamp up to its candie power 
when at is filled with gas after the manner and pro- 
cess of the Waring Electric Company than when a high 
vacuum is used, after the manner and process of the patent 
in suit. That statement is true. The difference 1 believe 
to be from six to eight per cent. But it is not true to sup- 
pose or to say that a larop filled with bromine gas requires 
or takes mure electric energy to produce the same amount 
of light. A lamp thus filled with bromine gas can and 
does, in practice, use for the production of the same 
amount of light a burner of smaller surface than the 
lamps using a high vacuum, with the result that, 
using the same amount of electric energy, the light 
produced by the lamp filled with bromine gas is fully 
equal in amount to, and better in quality than that pro- 
duced by the vacuum lamp having a burner of larger sur- 
face. But important advantages are attained by such use 
of bromine gas—to wit: first, a lamp filled with bromine 
gas maintains its initial efficiency fora much longer time 
than a lamp using a high vacuum; and, second, if the 
lainp using the high vacuum be run at its initial efficiency, 
or even approximating thereto (which will certainly re- 
quire an increase in the amount of electrical energy used, 
an increase of what should be normally used), as evapora- 
tion or wasting of the carbon takes place, which waste is 
deposited upon the interior of the glass chamber, creating 
a film of carbon thereon which visibly and harmfully ob- 
structs the passage of the light—a result that does not 
follow in the use of the lamp filled with bromine gas and 
maintained at its initial efficiency. There are differences 
and advantages in favor of the lamp filled with bromine 
gas which are not a mere matter of opinion with me, bul 
are the results of practical and repeated tests. 

In his affidavit in thiscase Mr. John W. Howell states 
that he beheves a vacuum of 1-3.000 of an atmosphere 
would probably be sufficient for commercial purposes. 
do not believe it. At any rate, he has thus stated the 
lowest possible limit. Nevertheless, the lamps of defendant 
company have a gas within their chambers of a density 
equal to that of about 1-100 of an atmosphere. Again, the 
gas occluded in the carbon burner is not removed in defend- 
ants’ process of lamp filling, and when such carbon burner 
is heated to incandescence by the. passage of the electric 
current that heats and expands such gases, and forces 
them out of the carbon burner and into the chamber spac. 
whereby the gas pressure in the chamber is thereby in- 
creased to what degree is not known, but probably to a 
considerable degree. 

Iam of the opinion that defendants’ lamps complained 
of as infringements in this case do not embody the im- 
provement described in the patent suit, and recited in the 
second claim, because (1) they do not employ any such 
vacuum as Edison knew of or described; because (2) the 
gaseous medium used in the glass chambers of defendants’ 
lamps is a discovery and invention made since the date of 
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the patent in suit; and because (3) the gaseous medium 
used by defendant company in its lamps brings with it im- 
portant advantages, among which are ease, cheapness and 
rap'dity of manufacture; ansence of ne ‘essity for expelling 
the occluded gases from the carbons; lengthened life of 
the Jamp at initial and normal efficiency, and absence of 
evaporation of the carbon, with consequent blackening of 
the interior surface of the glass chamber and obscuration 
of the light. 


Prof. J. H. Appleton, of Brown University, drew the 
following conclusions in his tests of the Novak Jamps: 


My conclusions, therefore, are that the Waring Electric 
Company are undoubtedly introducing bromine into their 
lamps in the process of manutacture; that the bromine re- 
muins in them after their entry in the market; in a given 
bulb the quantity is small, but it is perfectly recognizable 
by the chemist, and it cannot, in an electric lamp, be 
fairly called unworthy of consideration. 

i have read the affidavit of Thomas B. Stillman in this 
case. Prof. Stillman claims that the gas or vapor in the 
Novak lamp is chiefly chiorine. I think that my experi- 
ments show that he has misinterpreted his results. I think 
that he obtained bromine, but he thought that it was 
chlorine. He has based his opinion on the theory that 
silver bromide is not soluble in ammonia water I believe 
that I have proved, experimentally. that it is so soluble. 1 
believe that works on chemistry admit this solubility. 

I have read the affidavit of Dr George }k. Barker in this 
case. He so far bases his opinions on Prof. Stillman’s 
opinions and experiments to the chemical questions in- 
volved that I do not feel that I need to discuss them at 
length. Since I believe that Prof. Stillman’s experiments 
have led him to false conclusions, it appears to me that 
Dr. Barker’s opinions grounded on these conclusions are 
not well based. 


From the affidavit of Prof. Henry Carmichael, of Am- 
herst College, the following summary of resuits is taken : 


The Novak lamp contains bromine vapor, with minute 
traces of chlorine. 

The presence of this bromine has been checked by a 
variety of experiments. 

The Novak lamp contains residual gases unabsorbable in 
water. 

The residual gas occupies about i-2.000 of the whole 
volume of the Novak lamp, and the bromide vapor about 
11-10,000, and together 1-625. 

I have read the affidavit of Thomas B. Stillman, given 
for the complainants in this case, and, although I regret to 
appear with a refutation of the supposed demonstration of 
chlorine gas in the Novak lamp, nevertheless I am bound 
to state that the proofs alleged in the said affidavit are 
insufficient, and are generally so regarded by authorities. 
Numerous observations have shown me the impossibility of 
detecting the greenish yellow color of chlorine gas in a 
vessel containing only 0.001 gramme thereof. The smell 
of such minute quantities of bromine or chlorine 1s likely 
to :nislead, particularly when no direct comparison 1s made 
between substances having similar odors. The clef test 
upon which Prof, Stillman appears to rely, viz., the insolu- 
bility of silver bromide, is fallacious in that it depends 
merely upon degree and is Jargely subjective, the observer 
being largely influenced in his judgment by his preposses- 
Sslons. 


Prof. William L. Robb, Trinity College, Hartford, Coun., 
concluded his affidavit as follows: 


All of the above tests forced me to the conclusion that 
the lamp manufactured by the Waring Electric Company 
is filled with bromine gas under a pressure of about the 
1-500 part of an atmosphere, and that the presence of this 
bromine vapor is not only unharmful, but actaally in- 
creases the life of the lamp.- The bromine is beneficial, 
first, in lengthening the life of the lamp at its initial 
efficiency, and in diminishing the evaporation of the car- 
bon filament and the consequent blackening of the inner 
surface of the lamp. Second, in rendering it unnecessary 
to drive out the occluded gases by ht atiug the tilament of 
the lamp on the pumps, by makig it possible to replace 
the ditticulty managed mercury pumps with simple me- 
chanical pumps, and thereby greatly reducing time and 
cost of manufacturing incandescent lamps. 

Although the bromide is under a pressure less than an 
atmosphere, I am of the opinion that the Waring Eleciric 
Company do not employ a vacuum in the sense in which 
the term was understood by Mr. Edison, or in which the 
term is used in the Edison patent in suit which I have 
examined, 


The following statement is from the affidavit of Arthur 
Williams Wright, professor of experimental physics, Yale 
University: 


As I have already stated, it appears to me to be a fact that 
the bromine vapor, when present in a suitable proportion 
in the bulb of an incandescent lamp, serves a highly usetul 
purpose in preventing the blackening of the bulb and the 
consequent loss of luminous efficiency. There is, further, 
an incidental advantage in the almost elementary simpli- 
city of the means employed for exhausting the lamps, and 
the shortness of the time required tor the process. Seven 
or eight minutes only are required for the whole series of 
operations, and during this time no application of the cur- 
rent is made, and it is unnecessary. Oa the other hand, 
the ordinary process of exhaustion of a high vacuum lamp 
requires from two to three hours. and the application of 
the current for a large part of this time. ‘This alone 
“reatly reduces the cost of production, and enormously in- 
creases the productive efficiency of the plant. 

So far asis known to me, no one befire Waring had 
ever used bromine in the buibs of incande cent lamps for 
the purposes statedin his patent, or had discovered its use- 
ful properties in that relation. This discovery and use 
consvtute a novelty, an original and highly useful inven 
tion, The lamp in which the bromme vapor is emp'oyed 
uses for the protection of the carbon, therefore, a novel 
principle and one essentially different from that employed 
in lamps made under the Edison patent in suit and referred 
to in the several claims. 


Mr. Charles A. Stone, in his aftidavit, stated that he had 
conducted a number of tests upon Novak lamps, from 
which {the following conclusions were drawn: 

_ The results already obtained, however, are sufficient to in- 
dicate a marked difference in Edisou and Novak lamps, and 
show that these lamps maintain their candle power through- 


out the 600 hours of their lite much better than the Edison 
lamps tested. It is also noticed that the Novak lamps 
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show less blackening of the globes after use than the 
Edison, 

The curves for the Edison lamps show a percentage fall 
in cand'e power at the end of 250 hours of nearly 70 per 
cent., while the Novak lamps show a fall at the same time 
under similer conditions of a little over 20 per cent. It will 
further be noticed that both the Novak lamps maintained 
their life to the end of the run, but that one Edison lamp 
was burned out at the end of '00 hours. 

The average of these rvsults showed that the pressure in 
the Novak lamps exceeded that in the Edison lamps by an 
amount which corresponds to the change of between one 
and two millimetres in height in the mercury column. 
The precision of measurement was not sufficient to enable 
me to determine the difference with greater accuracy than 
this. 

AFFIDAVIT OF PROF. ANTHONY. 


Prof. W. A. Anthony in an extended affidavit describes 
numerous tests and experiments made by him upon the 
Novak lamps, and gives numerous comparisons between 
high vacuum and gas lamps. In conclusion he states: 


Iam of the opinion that the incandescent electric lamps 
heretofore made and sold by defendant company do not 
embody the improvement described in the patent in suit, 
and recited in the second claim because: 

First.—Its receiver is not one from which the ‘‘air is 
exhausted ” in the sense of said specification and claim. 
It emplors no “ vacuum.” It employs no ** empty space.” 
It employs a gaseous medium of a density far exceeding 
that known as susceptible of use, by Edison or any one else 
at the date of the patent in suit. 

Second.—Because the gaseous medium used in defend- 
ants’ lamp is a new, radical and substantial discovery and 
invention made by John Waring since the date of the 
patent in suit. 

Third.—Because the bromine gas is not simply an inert 
gas forthis use. It is not used simply for the purpose of 
wrongful evasion of the patent in suit. It brings with it 
substantial and important advantages, among which are 
(a) a very great saving in ease and cheapness of manufac- 
ture; (b) aradical lengthening of the lifeof the lamp at its 
initial efficiency; (c) an avoidance of the vaporization of 
the carbon and its deposit on the inside of the glass cham- 
ber, avoiding blackening and discoloration of the glass and 
obscuration of the light. 


—_- —— 9 00 @ oe 
A 5,000-H.P. Alternator. 


Prof. Forbes in his recent lecture before the London 
Institute of Electrical Engineers on the Niagara Falls 
transmission plant, describes a 5,000-h. p. alternator de- 
signed by himself, which, although not the machine 
to be used, is very similar. The description is as follows: 

On the bed-plate a vertical cylinder is bolted, with 
projections to support the fixed armature and the bear- 
ings of the revolving part. The armature coils are wound 
independently, and can be removed and changed. They 
are fixed in slots in the fixed armature. They are in- 
cased in an oil-tight casing, through which oil can be 
circulated. The field maget is external. to the armature, 
and has the poles pointing radially inward. It consists 
preferably of forged steel, supported by a spider with 
eight arms, which may be of steel, with a covering of 
thin sheet metal, on which cups are provided for forcing 
air into the interior of the machine. The pole pieces are 
bolted on to the steel rim. The field coils are of copper 
strip, two coils being wound upon each pole, with a 
space between them for air circulation. The exciting 
current is applied by rings of tempered copper on the 
spider, having fixed brushes rubbing on them. ‘The hub 
of the spider is firmly fixed to the upper end of the 
The spider supports the heavy rim by 16 studs 
and nuts. The shaft is supported by two bearings, each 
of which has four radial arms, which are bolted to four 
corresponding projections on the cast iron cylinder. This 
cast iron cylinder is bolted to the bed-plate, and adjusted 
thereon by wedges. Besides having on it the projec 
tions for carrying the bearings on its inner side, it has 
on its outer periphery a series of vertical ribs, against 
which the stampings, or sheets of iron forming the 
armature, rest. It also supports the lower end plate 
on which the armature is built up, and the armature is 
keyed to it by a single key. The armature 1s wound 
drum fashion-—that is, all on the outside. This enables 
the coils to be wound independently, and laid in their 
place, and also to be easily replaced in case ot accident. 
Ip order to do this satisfactorily, the slots for each coil 
in the iron are cut, not radially, but parallel to each 
other. Each coil is incased in insulating material, which 
forms a tube through which oil may flow as in a trans- 
former, but may be forced, in which case its circulation 
is maintained by a pump. Round the base of the ma- 
chine there are two oil pipes, one being the inlet, the 
other the outlet. The inlet. pipe is connected with a 
reservoir of oil in the power house. The outlet pipe 
leads by another pipe to cooling arrangements in running 
water, from which the oil is pumped to the reservoir. 
From the inlet pipe 16 brass tubes are led to the junction 
boxes at the bottom of the 16 coils; the 16 other brass 
tubes are led from the junction boxes at the top of the 
coils through the interior of the fixed armature, and bent 
over the foundation plate, and so connected to the out- 
let pipe which surrounds the bedplate. The bedplate is 
a single iron casting, and in order to enable it to be 
transported over the railways, it was necessary to limit 
its diameter as shown in a supplementary drawing, 
which shows the improved oiling arrangements, 
which were worked out by my chief draughtsman 
at Niagara Falls, Mr. Baumann. The = armature 
is built up of thin sheet iron, with ventilating 
spaces, as shown on the drawing. The bolts which hold 
the armature together are eight in number, to be made 
of nickel steel, a metal which has the great advantage 
of being non-magnetic, and of very high electrical 
resistance and great mechanical strength. The amount 
of nickel is 25 per cent. 

There are 16 armature coils, eight being of one kind, 
called “short” coils, and eight of another kind, called 
“long” coils, the length of wire on each coil being the 
same. The short coils are bent over at the end plate, 
and the long coils are wound in one plane, and inclose 
the short coils. I find that if we are to have a very stiff 
field, with first-class quality of iron in the fields, each 
coil would consist of 72 turns of pure copper wire, No. 
0 of the Brown & Sharpe gauge, which gives a very low 
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density of current, and reduces the heating. In fact, 
it has been my view that in designing the machines 
for so great and permanent a work, every effort should 
be made to reduce the rise in temepravure, even to far 
below what has ever been done in the past. The unequal 
expansions and contractions of materials in a machine 
of this kind are very injurious to its permanence, and 
affect the insulating material seriously. The layers 
of wire in the coils are separated by mica. Each coil, 
when wound, has strips of insulating material laid 
spirally round it, so that oil may circulate freely in 
the intervals, and the whole is encased in a casing of 

strong insulating material, The material which I 
prefer for this purpose is certainly Woodite, an eighth 
of an inch of which will not break down with 30,000 
volts, and which is mot acted upon by oil even at high 
temperatures. I have a record of tests with oil which 
are conclusive on this point. It is quite the best ma- 
terial I have seen for the purpose, though costly, and 
being a secret process it may be difficult to insure 
uniformity. 

The frames of the bearings are of cast iron, with four 
radial arms, which rest upon four projec..ons cast on 
the vertical cylinder, and are bolted to them. By this 
means, when the field magnet with the shaft have 
been lifted out of place, the bearings can be twisted 
through an angle of 45 degrees in a horizontal plane 
and then raised out of place, leaving a space 5 
feet in diameter, through which portions of the tur- 
bine shaft can be raised for repair. The bearings are 
oiled at the centre by oil forced under pressure through 
a pipe. The oil is then distributed over the bearings 
by spiral grooves. A spiral groove is also cut in the 
hub of the frame, with a pipe at each end to admit 
of water circulation to cool the bushing. At two oppo- 
site sides of each bearing the bushing is made thin, 
and a rod of bismuth is soldered thereto; so that if the 
bushing is heated a thermoelectric current shall be 
created, which by means of a relay, can ring a bell 
in the power house. When this occurs, water can be 
immediately admitted to cool the bearings, and the at- 
tention of the workmen is drawn to the necessity of an 
examination. 

One of the parts which required most consideration 
was the material of which the spider supporting the 
field magnets should be constructed. The best plan is 
to make it of Steel, for the sake of lightness, and to 
cover it with a copper covering, which might, I think, 
be spun; or, perhaps better, electro-deposited nickel 
might be used. 

Between the pole pieces the space is filled up with a 
screen or plate of metal so as to direct the air ventila- 
tion only upon the parts which most require cooling. 

It will be obvious from this design, considering that 
the speed of revolution is 250 per minute, that great 
care has to be devoted to the balancing of the revolv- 
ing parts; everything has to be calculated not only for 
a speed of 250 revolutions, but for double that amount, 
which is the maximum speed at which che tur..nes 
could possibly run—at which speed they might run 
through a breakdown of the governor, although this 
is an accident almost impossible to occur. Each of the 
revolying parts will of course be balanced individually, 
and I have suggested a plan for the final balancing 
which seems likely to be effective. A temporary bush- 
ing would be put in the bearings, of Inu.a-rubber lined 
by a thin metal tube. The dynamo would then be ro- 
tated slowly and the balance adjusted in the usual way. 
The speed of revolution would be gradually increased 


_2 new adjustment being made at each speed—until a 


speed of 500 revolutions a minute is attained, and when 
an adjustment has been made at this speed it is pretty 
sure that the balance at 250 revolutions per minute 
will be very perfect, and the mechanical friction re- 
duced to a mimimum. 

As stated before, the oiling arrangements have been in- 
troduced not only to insure higher insulation and to pre- 
serve the insulating material, but also to lower the tem- 
perature as much as is possible, because every step 
we take in the reduction of temperature is an advance. 
These oiling arrangements may perhaps be adopted in 
the future, but at present we are not making use of 
them in the machines which are im process of construc- 
tion. When we have had experience with these we 
may in future adopt the oiling arrangements; and as 
there is likely to be a great development in the direc- 
tion of electric transmission of power in connection 
with the utilization of water power in many parts of 
the world, it has seemed well to me to put before you 
these details, so that they may be considered in other 
case* that may arise. 


———————_ «5 --- o 


Electric Mail Car. 


The Ottawa Car Company has just completed two elec- 
tric postal cars to be run in connection with the street 
railway service, for carrying the mails between the post- 
oftice and the several railway stations. The Postmaster- 
General entered into a contract with the street railway 
company to try the experiment, with a view to the sys- 
tem being introduced in other cities in Canada where the 
street railway service was operated by electricity. 
Messrs. Ahearn & Soper, Canadian agents for the West- 
inghouse Electric and Manufacturing Company, equipped 
the cars with their 30-h. p. motors, and the result has 
been entirely satisfactory. The feet in 
length, mounted on Brill trucks, with doors in the sides 
for loading and unloading the mails. The postal author- 
ities estimate that where it took 20 minutes to convey 
mails from the post-office to the railway station by the 
old system, the same service can be performed now in 
five minutes, which will enable the time of closing the 
mails to be delayed at least 15 minutes. 





cars are 20 
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As Others See Us. 





According to the London “Daily Chronicle’ Mr. 
Preece, in an interview with a correspondent, said 
that “England has nothing to learn from America in 
regard to electrical appliances.” To this the London 
“Plectrician”’ adds: “It is quite true we all think some- 
thing of this sort, but we do not say it.” 
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(Compiled frem the principal foreign electrical journals.) 


BY CARL HERING, 





ELECTRO-PHYSICS. 

Vacuum Tubes, Laminosity and Ozone.——In an article 
in the London “Elec. Rev.,” Nov. 24, Mr. An- 
dreoli describes a phenomenon noticed by himself, in 
which he obtained luminosity and ozone without the 
use of disruptive discharges by surrounding a vacuum 
tube or incandescent lamp with a helix made of ser- 
rated wires; it seems that the inner electrode consisted 
of a central wire of iron in a cylindrical tube, which 
was connected to one terminal of a transformer giving 
about 10,000 volts, and the outer spiral was connected to 
the other terminal; a notable feature was that at the 
end of an hour the glass had not become hot, and he 
believes that there is mo other example of luminosity 
in a tube caused by electric discharges which is not 
accompanied by considerable heat; as soon as the tube 
is cracked, both the luminosity and the production of 
ozone cease; the light is concentrated in the part of 
the tube surrounded by the wire; in an incandescent 
lamp the filament becomes violently agitated but never 
gets red; the luminosity is greater as the exhaustion 
is greater, and the production of ozone is proportional 
to the luminosity; he believes that if the production 
of ozone can be diminished and the luminosity there 
by. increased the method may be of great practical 
value. 

Thermo-Electric Power and Resistaice of  Pulla 
dinm.—The Lond. “Elec.,” Nov. 24, reprints from the 
Italian a short article by Mr. Brucchietti on palladium 
that has hydrogenated with as much as 936 
volumes, at the ordinary pressure; with a couple of pure 
and hydrogenated palladium the current passes from 
the latter to the former across the hot junction; the 
thermo-electric power of a palladium-nickel couple in- 
creases with the volume of hydrogen absorbed, the 
saturated couple has 1.66 times the E. M. F. of a pure 
palladium-nickel couple; the resistance increases with 
the charge of hydrogen and when saturated it is 1.553 
times that of the pure wire; the resistance and the 
thermo-electric power both increase in the linear ratio; 
the effect of the hydrogen decreases after repeated 
charges and discharges and it is probable that ulti- 
mately the hydrogen would make no difference. 

Electric Di scharges.—The article by Ebert 
& Wiedemann, mentioned in the Digest last week, is 
concluded in “La Lum. Elec.,” Nov. 25. 
wires and condensers; their general conclusions are as 
follows: In spite of the very great diversity of the 
conditions under which the experiments were made, 
the internodal distances of the system 
found to vary, but they did not differ by more than 
10%; they are greater the nearer they are to the pri 
mary condenser; the application of the theory of Cohn- 
Heerwagen in the present experiments with the Lecher 
system of wires was found to be justified. 

Reflection of Electric at the End of a Con- 
ductor.—‘*La Lum. Elec.,’”’ Nov. 25, reprints an article 
from “Comptes Rendus,” vol. 57, p. 618, by Messrs. 
Birkeland and Sarasin on the nature of the refleetion of 
electric Waves at the end of a conductor. 

Reflection and Polarization of Electric 
Novy. 18, contains an article by Mr. Betthier, in 
which he reviews briefly this subject and describes 
the recent researches of Klemencic. 

L quid Air,.—The Lond. “Elec.” and “Elec. Eng., 
Noy. 24, explain briefly how a considerable quantity 
of liquid air was successfully conveyed by Prof. 
Dewar fron? London to Cambridge. 
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MAGNETISM. 

Compensation of Hysteresis—In the Lond. “Elec.,” 
Nov. 24, Mr. Abdank-Abakanowicz describes the ar 
rangement of Mr. Evershed (see Digest, Nov. 25) and 
his own (see Digest, Oct. 7), pointing out the dif- 
ference between them; it appears that Mr. KEvershed 
destroys the remanent magnetism of the iron by the use 
of the magnetism of the steel, while in Mr. Abdank’s 
arrangement the magnetism of each is retained, but 
their action is such that only their difference acts on 
the moving parts of an instrument, this difference being 
made to have a straight line proportion; in the latter 
the remanent magnetism of the iron is equal to that of 
the steel for the different values of the maximum cur 
rent, and as they are opposite in their effect the alge 
braic sum, or the remanent magnetism of fhe whole, 
is zero; diagrams are given illustrating the principle; 
he states that the principal difficulty consists in main 
taining the equilibrium when the current reaches a 
value very much in excess of the given limit: he prom 
ises to publish the results of his experiments shortly. 
Commenting on this editorially, the “Electrician” be 
lieves that the former method is the simpler and the 
compensation quite sufficiently that the 
likely to seeure far compen 
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Magnetic Susceptibility of Iron.—Mr. Henning’s ar- 
ticle, mentioned last week, is continued in “La Lum. 
Elec.,” Nov. 25; an illustration of the galvanometer is 
given. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Alternating Currents for Standardizing —In “L’Elec.,” 
Nov. 18, Mr. Meylan shows how alternating currents 
of a constant frequency can easily be generated for 
standardizing ampere meters; in a previous article 
abstracted in the Digest, Nov. 18. he showed how such 
alternating currents for calibrating voltmeters can be 
generated with the aid of accumulators and a small 
motor; for obtaining low voltage currents of great 
quantity he simply comnects this motor to the fine 
wire secondary of a tramsformer; with such an arrange- 
ment he obtained 75 amperes at 2 volts 
motor was absorbing 2 to 3 amperes and 160 volts 
from the accumulators. 

Effect of Street Railways on Galv nom ters.—In a 
long article in the “Elek. Zeit.,”’ Nov. 24, Drs. Hartwich 
and Cohn give a mathematical discussion in which 
they attempt to show how the effect on a galvanometer 
used in laboratories can be calculated; the results are 
apparently of little value owing to the great variety 
of conditions; they conclude that the resistance of 
the rails should be as small as possible, and that they 
should be well bonded, that every unmecessary connec- 
tion with the earth should be avoided and that no con- 
nection should be made to earth plates, but that even 
then there will be effects on galvanometers, which 
cannot be prevented by any means. 

DYNAMOS AND MOTORS. 

Continuous "Current Dynamos.—Another device of 
Messrs. Hutin & Leblane is described in “La Lum. 
Flee.,” Nov. 25, by Mr. Guilbert; they propose to gen- 
erate polyphase currents and by means of their commu- 
tator convert them into direct currents (which is prac- 
tically what is done, though differently in every contin- 
uous current dynamo); the article is illustrated with eight 
(As with most of the apparatus devised by these 
mere suggestion 


cuts. 
inventors, this appears to be also a 
as distinguished from a commercial machine; when any 
of their devices become developed into commercial ma- 
chines we will describe them more in detail, until 
then these descriptions will be classed among Patent 
Office literature, which is not noticed only occasion- 
ally in these columns.) 

B.ush Dynamo —In his serial on are lighting in the 
Lond. “Blee. Rey.,” Nov 24, Mr. Carter continues his 
detailed description of the Brush dynamo. 

Alternators.—In his serial in the Lond. 
“Blectromotive Power,’ Mr. Snell continues to dis- 
cuss alternators. Three tables are given, one for the 
power wasted at different inductions and various fre- 
quencies; another showing the number of revolutions 
for various freduencies and another 
giving the induction to be used at various frequencies. 

Alternators m Parailel,—See also Forbes’ paper under 


“Blee.,” on 


pairs of poles; 


“Transmission of Power.” 
5.09) H P. Alternator 
“Transmission of Power.” 
ARC AND INCANDESCENT LIGHTS. 

Candle Power of Search Lights.—The Lond. “Elec.,” 
Noy. 24. contains Mr. Steinmetz’s letter which was 
printed in The Electrical World Noy. 25. In the editor- 
inl discussion attention is called to the well known fact 


See also Forbes’ paper under 


that there are a number of cones of diverging rays and 
that therefore the rays will not intersect in a point if 
continued backward, and that but a small divergence 
of the axes of the cones at once renders meaningless the 
photometric measurements, as well as the photometric 
designation of the candle power, which depends on .the 
divergence, and this can be altered without affecting the 
total quantity of light given out; it is thought highly 
improbable that any three photometric measurements 
at different distances would be found to agree. 

Minimum Frequency for Lighting.—See also Forbes’ 
paper under ‘Transmission of Power.” 

Reflec'ors.—Myr. Richard, in his serial on are lamps in 
“La Tam. Klec.,”’ Nov. 25, describes and illustrates a 
large number of apparatus of the firm of Schuckert & 
Co., for constructing -parabolic reflectors (these reflect- 
ors were the ones used in the large German search lights 
at the World’s Fair). 

Incandescent Lamp Situation,--*' Ind. and Tron,” Noy. 
°4, contains an editorial regarding the recent expiration 
of the English patent. 

Gis Burners—The Lond. ‘“Elec.,”” Nov. 24, reprints 
the first portion, including curves and tables, of a very 
careful and complete report on the photometry of gas 
burners made under Prof. Ayrton. It 
of the most complete sets of tests published. 


is probably one 


TRANSMISSION OF POWER. 
Power at Niagara’ Fulls.—Prof. 
Forbes’ lecture (see Digest last week) is continued in the 


Transmssion of 


Lond. “Elec.” and “Elec. Eng...” Nov. 24; the “Elec. 
Rey.” gives the whole lecture in abstract (with appar- 


ently but few omissions), but our abstract will be made 
from the full Continuing 
quency he states that from experiments made by himself 
a 16-c. p., 


report. the subject of fre 
h-volt, incandescent lamp shows a flickering 
upto 25 periods, but if pushed to excess of incandescence 
it is perceptible up to 27 or 28 periods; he believes that 


when the’ 
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a 100-volt 16 c. p. lamp shows a perceptible flicker up to 28 
periods; but he states that this flicker is not nearly as 
serious as that due to the variable speed of certain types 
of engines; the thinner the filament the greater the 
liability to flickering, the “Bernstein” lamp, for instance, 
of 6 to 10 amperes, he thinks will not show flickering 
for even 16 periods; regarding are lamps he finds the 
flickering at 40 periods is still very bad, at 45 it was 
just noticeable and at 50 it could hardly be detected; 
but the noise became much greater. He thinks that 
the periodical twisting strain of the shaft, with low fre 
quencies, is not a serious matter with two-phase ma 
chines. Regarding commutators he is confident that 1 
satisfactory form will be constructed when the need is 
felt; as the proportion of current used for lighting is 
quite small, more stress must be laid on the plant as one 
for producing power. Although he concludes that 16 
periods is the best yet, it has been concluded to build 
the first three dynamos with a frequency of 25, as in the 
former the machines would become too heavy with the 
lower induction which the manufacturers were anxious 
to use. Regarding the electromotive force he advocates 
20,000 volts generated directly, as the cost of trans 
formers Was almost as much as that of the dynamos, 
but he claims that American manufacturers are not ac 
quainted with the experiences that have been gained in 
Europe at extra high frequencies, and that they have 
declined to go above 2,500 volts, for this reason he has 
decided to use 2,000 volts and step-up trans.ormers for 
extra high frequency; for 2,000 volts there must be 33 
square inches for each of the four conductors to take a 
current from one dynamo; the skin resistance comes into 
play when conductors have a large diameter, which is 
unother reason for using high tensions; he states that 
they were obliged to content themselves with a less per 
fect arrangement than if the plant was erected in 
Europe; he thinks it very desirable to use interchange 
able dynamos and therefore a perfectly uniform system 
He believes the reason why a 2,000-volt dynamo breaks 
down if the insulating material stands 100,000 volts is 
due to the fact that occasionally electromotive forces 
of 100,000 volts are generated, due chiefly to the reso 
nant effect, and if this could be avoided the insulation 
would never break down. Fleming has shown how to 
kill the resonant effect, and also that it may he avoided 
by having as little capacity on the line as possible; he 
thinks that the cause of this trouble is a piece of culpa 
ble ignorance. Regarding parallel working he states 
that American engineers have had no experience, also 
that parallel working will give the best results at Ni 
ugara Falls; the American contractor, however, has 
agreed to guarantee that the dynamos will run in par 
allel; he (forbes) claims that the rules which govern 
such machines are not clearly understood, the only per 
fectly established fact being that the lower the fre 
quency the surer the parallel working; it depends also 
on the amount of self-induction and the amount of me 
chanical momentum; a machine with a stiff magnetic 
tield works better than one in which the iron is far below 
saturation. Regarding motors he reviews the purposes 
for which they are to be used and concludes that -for 
many form of commutator or motor 
transformer will be desirable; for plants running day) 
and night synchronizing alternators are to be used, and 
for small intermittent powers the rotating phase motors 
are very suitable, and will probably be used largely; he 
thinks that the commutated current is sure to come 
into use before long. In regard ‘to the line he states 
that overhead construction is the cheapest but is not 
suitable for numerous reasons, he objects also to long 
underground cables, and concludes that the most satis 
factory method is to build a subway large enough for 
a person to walk through, and to use bare copper on oil 
insulators; he describes at some length such a subway 
about a half mile long, which is at present under con 
struction for 20,000-volt lines. Regarding the most eco 
nomical size of conductors he finds that the economical 
density is 550 amperes per square inch, which is based 


purposes some 


on copper at 12% cents per pound, interest at five per 
cent.,.and power, at a distance, at $15 per.h. p.; with this 
density the fall between Niagara Falls and Buftalo is 
only 3% per cent.; the total efficiency of the dynamwos 
he thinks will reach 98 per cent.; thus making an eli 
ciency of 94144 per cent. at Buffalo if no transformers 
are used. He then describes at some length the pro 
posed dynamo, after discussing the conditions; this dyn: 
mo was designed by himself after designs to the num 
ber of 24 had been submitted by American and Europe: 
firms; the description of a 5,000-h. p. alternator whic). 
though not the one to be used, is, he states, sufficient! 
representative, is given in full in another column of this 
issue, and the description will not therefore 
stracted here. 


be ab 


Unwin’'s fifth lecture 
Kng.,”” Nov. 24. 


Transmission of Power.—Prot. 

is continued in the Lond. ‘Elec, 
ELECTRIC RAILWAYS. 

Railway Regulations.—The Lond. “Flee.” and “El: 
Eng.,”” Nov. 24, reprint the proposed Board of Trade 
regulations for electric railways, which are now under 
the consideration of that body. The most important 
features are the following, although mot in the lan 
guage of the report itself: Only continuous currents 
are to be used, although regulations for alternating 











oe ines 


Seiwa Fe: 


t 










































































































cur 
con 
mec 
sul 
of 
ner 
sep 
fro 
les: 
sen 
duc 
thr 
ne¢ 
cai 


pat 
the 
sul. 
tur 
pip 
the 

ret 
tha 


(the 
ato 
ac 
TO | 
ren 
in 

pos 
eon 
seri 
the 
his 
ine 
rail 
to 

mus 
mil 
eur) 
exe 
age 
atte 
cha 
run 
inst 
low 
mil 
as 

com 
othe 
in t 
othe 
tion 
the 
stat 
the 
con 
the 
and 
nect 
lead 
of t 
of 
the 
OCCU 
the 
ticul 
0 b 


'] 





28 


pa 
Ltes 
so 
Ni 
has 
yal 
ern 
per 
fre 
also 
me 
etic 
low 
SECS 
-for 
otor 
day 
and 
tors 
; he 
Ole 
ates 
hot 
long 
atis 
for 
1 oil 
wis 
con 
eco 
lieal 
ase 
per 
this 
lo is 
Los 
elf 


ners 


pun 
pe mn 
hieh, 
ontly 
this 


eture 





AMS eit TALES 





DECEMBER 16, 1893. 


currents will be issued on application; an uninsulated 
conductor between the rails must be electrically con- 
nected to the rails at least every 100 feet; the umnin- 
sulated return must be connected to the negative pole 
of the generator and this pole must also be con- 
nected directly, through a current indicator, to two 
separate earth plates, not less than 20 yards apart 
from each other, or to a main for water supply of not 
less than 4 inches internal diameter, with the con- 
sent of the 6wner thereof; 4 volts shall suffice to pro 
duce 2 amperes from one earth connection to the other 
through the earth; if any portion of either earth con- 
nection is within 6 feet of any pipe, and if permission 
cannot be obtained to metallically conmect the pipe, 
a non-conducting screen must be inserted, making the 
path of the current at least 6 feet in length through 
the earth; when the return is partly or entirely in- 
sulated the company shall “separate the imsulated re- 
turn from the general mass of earth and from any 
pipe in the vicinity’ and adopt means for reducing 
the voltage between the different points of the insulated 
return; regarding the earth connections it is required 
that the current passing through the earth connections 
to the generator shall, at no time, exceed 10 amperes 
(the main current passing directly through the gener- 
ator to the uninsulated return); at any time and place 
5 current indicator connected to the earth return, and 
to any pipe, must show that the direction of ..e cur- 
rent, if any, is from the return to the pipe and not 
in the opposite direction, and that it shall always be 
possible to reverse the direction of the current by 
connecting into that circuit three Leclanche cells’ in 
series; the owner of any pipe may at any time see that 
the last two conditions are complied with regarding 
his pipe. If the electrical resistance of the return has 
increased more than 15% above that at the time the 
railway was opened, immediate means must be taken 
to reduce it to the original value; the insulated line 
must be divided into sections not exceeding half a 
mile in length for purposes of testing; the leakage 
current from the insulated line and feeders shall not 
exceed .01 ampere per mile of railway, and the leak- 
age current must be ascertained each day before or 
after the hours of running, when the line is fully 
charged; if it is greater than the above amount the 
running of the cars shall be stopped; for underground 
insulated lines the insulation resistance shall not fall be- 
low the equivalent of 10 megohms for a length of one 
mile (presumably a mile of wire and mot of railway 
as in the regulation for the leakage current); the 
company shall, if required to do so by the owners of 
other wires, permit such owners to insert and maintain 
in the company’s line one or more induction coils or 
other apparatus for preventing disturbances by induc- 
tion; there shall be no sparking allowed to occur at 
the rubbing or rolling contacts; the regulating rheo- 
stats on the cars shall contain at least 20 sections, or 
the equivalent. A few regulations are also given for 
conduit roads. It is required to keep daily records: of 
the number of cars running, the maximum current 
and voltage, the maximum current of the earth con- 
nections and the leakage current from the insulated 
leads; monthly records are to be kept: of the condition 
of the earth connections and the insulation resistance 
of the leads; quarterly records: of the resistance of 
the return and the conductance of joints to pipes; and 
occasional records: of the currents to and from pipes, 
the localization and removal of leakage and the par- 
any abnormal (There 
0 be no regulations regarding guard wires.) 

klectrie Towing of Canal Boats.—“La Lum. Elec.,” 
describes briefly a system recently installed 
Bourgogne Canal, which is claimed to be the 
first instalment of electric towing in Europe; the de- 
scription is taken from “Genie Civil.” The power is 
obtained from the water as it falls through the locks, 
the fall of several being combined, making a 
total of about 22 feet; each turbine develops from 15 
fo 20 h. p.; the towboat from an 
overhead line by means of a trolley, and the towing 
is accomplished by means of an anchored chain lying 
it the bottom of the canal, as in numerous other Euro- 
pein canals where the current is swift; formerly the 
OWlLg was accomplished by means of steam towboats; 


ticulars of occurrence. appear 


Nov. 25. 
in the 


locks 


takes its current 


the yearly saving is estimated at $1,000; the total 
length of this portion of the canal is somewhat less 
th four miles; the same dynamos are used for light- 


1] he 


portions of the canal which are tunmeled. 
Load Plants.—Mr. Lea begins 
iharticle inthe Lond. “Elec. Eng.,” Nov. 24, based on the 
recent report of Mr. Mailloux (see The Electrical World, 
Uet. 28, p. 340); he claims that there are conceivable 
eS of reserve power other than storage batteries 
Which oceasional draughts may be taken for an 
ad, and the object of his article is to describe and 
ure these; in the present 
fests the terms “tides’’ 


Factors in Railway 


section he merely sug 
and ‘“‘waves” to represent varia- 
long and short periods respectively, in place of 


(>t 


ers “variations” and “fluctuations” employed 
by Mailloux. 

Locomotion in London.—The Lond. “Elec. Eng..” 
., 24, reprints: a report. by Mr. Saunders for the con 
Slile 


ition of the Public Health Committee of London; 
shows the advantages of underground electric 
dys and advocates the construction of a large sys 
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tem of lines, calling attention to the fact that the in- 
creased value of the property which would follow is 
an important factor to be considered in estimations 
of the cost. 

Cut Out for Railway Circuits.— The “Elek. Anz.,” Nov. 
19, gives a short illustrated description of an apparatus 
(the maker of which is not given), which is based on 
the principle of the magnetic cut-out, combined with 
fuses. 

Variable Gerring.—‘Ind. and Tron,” Nov. 24, describes 
and illustrates the Beaumont variable power gear as 
applied to electric locomotives; the general form of this 
gear has already been described and illustrated in the 
Digest, Oct. 14. 

CENTRAL STATIONS. PLANTS, SYSTEMS AND AFPLIANCES 

Rotating Field Apparatus,—“La Tam. Elec.,” Nov. 25, 
gives, at considerable length, the first part of an 
article by Mr. Blondel on the elementary theory of ro- 
tary field apparatus; it forms in part a reply to the 
criticism of Mr. Farman Digest, Dec. 9, under 
Motors); of the latter he says that the type of ma- 
chine which that writer discusses does not resemble 
in the least the commercial motors at present used in 
Europe, to which Mr. Blondel confines himself; he in- 
tends to present in a new form an elementary theory 
better applicable and more complete than those known 
at present; it is based on the following fundamental 
admissions: that the currents and EF. M. F. follow a sine 
law, that the permeability of the iron and the coefficient 
of self-induction are constant, and that the rotating 
fields have a constant value and a constant velocity. The 
first portion is devoted to definitions and general proper- 
ties of a system of polyphase currents, which he illus- 
trates with numerous :iiagrams; the second 
is devoted to rotating fields thus prod -iced. 


(see 





portion 


Protection of High Tension Lines. -Sce Mr. Wess’s 
article on “The Capacity in Alternating Circuit Lines.” 
Frequency —See also Forbes’ paper under ‘“Trans- 


mission of Power.” 


Cassel.—London “Electricity,” Nov. 24, gives 1 weli 
illustrated description of this central station, appar- 


ently the 
Sept. 23. 


Same as that mentioned in the Digest, 

London —‘L’Elee.,”’ Nov. 18, contains the first part of 
an article by Mr. Haubtmann on “Electire Lighting in 
London’’; a map is given showing the different districts 
and systems. 

Brusse’s —The Lond. “Elec. Rey.,’” Nov. 24, contains 
a short article on electric lighting in Brussels. 

WIRES. WIRING AND CONDUITIS. 

Capacity in Alternating Circuit Lines. —Mr. Hess, in 
“La Lum. Elec.,’”’ Nov. 25, discusses this subject, and 
after passing over ‘the Ferranti effect and the effects 
observed by Mr. Neustadt, calls attention to some 
others which he thinks do not receive the attention 
which they should. In an insulated lead and return 
there is a capacity effect betweeh each wire and the 
earth, and there will therefore be a certain current 
through the earth, which represents no loss of energy, 
as the current is in quadrature with the voltage; but 
in practice there exists a certain resistance and the 
difference of will therefore not be exactly a 
quarter of a period, which means that there will be a 
real loss of power, this is likewise the case when one 
of the conductors is connected to the earth, as in the 


phase 


eable; 
lines, but 
detail 


grounding of one of the lines in a concentric 
with the 
smaller. He 
device of Mr. 


dangers due to 


the same is the overhead 


the effect is 


case 
deseribes in 
Claude, for diminish 
contact with such cir- 
effects are due to the = small 
which the capacities of the 
cables represent, he places self-induction in derivation 
with the capacities in order to increase considerably 
the apparent resistance of the combination; he shows 
that this resistance can be made infinite, if the product 
of the square of the frequency with the self-induction 
and the capacity is equal to unity, or in other words, if 
the sum of the currents in the capacity and the self 
induction is equal to zero; by placing such a self-in 
duction between one wire and the earth, a contact 
between the other wire and the earth is no longer dan 
gerous, except possibly in so far that there is a single 
momentary current; it also obviates the losses due to 
the capacity between the wire and the earth; theoreti- 
cally self-induction should be distributed 
along the lines, but as the line resistance is low they 
may be comparatively far apart; he also suggests mak 
ing the capacity of an underground cable with respect 
to the earth as low as possible by separating the 
cable from the earth immediately surrounding it by a 
short distance, instead of burying it directly; another 
advantage of his arrangement is that it prevents fraud 
in so far that it is then no longer possible to connect 
lamps between one wire and the earth, the current for 
which does not pass through the meter which is lo 
cated in the other line, 

Networks of Conductors,——“La Lum, Klec.,” Nov. 25, 
reprints an article by Mr. Coltri, in which he describes 
briefly the method of Hertzog and Stark for caleulating 
the distribution in networks of conductors, and shows 
how it may be simplified materially by reducing the dif 


much 
an interesting 
ing the 
cuits; as the evil 


apparent resistance 


these coils 


ferent points where currents are branched off, to a single 
point; the article is to be continued, 
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Underground Lines at the Niagara Falls Plant.—See 
also Forbes’ paper under “Transmission of Power.” 
Gutta-percha.—According to the Lond. ‘lec. Kev.,” 
Nov. 17, a new gutta-percha tree has been discovered in 
Madagascar. 
TELYGRAPHY, TELEPHONY AND SIGNALS. 


United States Government Control of Tilegraphs.— 
The Lond. “Elec.,” Nov. 25, contains an article by Mr. 
T. C. Martin on the indirect control of telegraphs by 
the U. S. Government, in which he shows that although 
in this country there is no direct control of the tele- 
graphs, as in England, yet the Postmaster-General is, 
according to an act of 1866, empowered to fix every year 
the rate at which the telegraph companies shall carry 
xovernment messages; he states that one Postmaster- 
General “has practiced the worst form of socialistic 
confiscation by forcing on the companies an unfairly low 
rate.” He gives the rates for the coming year, and com- 
pares them with those which the public have to pay. 
In 1866 the length of an ordinary circuit was perhaps 
from 100 to 200 miles, while now it is about 1,000 miles. 
He calls attention to the existence of a provision under 
which the government, on the appraisement of five com 
petent persons, can (buy any telegraph system if Con- 
gress will vote the money, and if the owners are oper- 
ating within the act. 

In an editorial on this subject that journal calls atten- 
tion to the recent attempt made here to have the gov- 
ernment construct competing lines, an arrangement 
which it claims has all the drawbacks of the British 
telephone scheme without apy of its excuses; as a meas 
ure of self-preservation trunk telephone lines by the 
government is not without justification, but to 
fully established 


erect 
lines in opposition to a 
neither politic nor fair. 

Telegraphy in France.—‘L’Elec.,” Nov. 18, gives 
briefly some statistics in France for the year 1892; there 
were 103,280 kilometres of lines, made up of 318,733 
kilometres of wire; 11,081 stations; 17,607 telegraphic 
apparatus, of which 12,123 are Morse and “768 
Hughes; the number of telegrams sent were almost 
39,000,000; Comparative statements show that Germany 
leads in length of wire and telegraphic apparatus, Great 
Britain comes next, then France, but the population is 
also nearly in this proportion; statistics are also given 
for the French colonies. 

Multiple Telegraph.—In the “Jour. Teleg.,”” Nov. 25, 
Dr. Zetzsche describes the Ghegan system, which has the 
advantage that one can use the ordinary telegraphic ap- 
paratus. 

Phonopore.—According to the English journals, on 
four different lines on which both the ordinary telegraph 
and the phonopore were used, the ordinary telegraph 
would not work on account of a breakage of the wire, 
but the phonopore messages were passed as usual; the 
current of the latter it is claimed jumped the gap. 

Cryptography in Telegraphy.—Mr. Anizan’s article on 
telegraphy and cryptography (see Digest Nov. 18) is 
concluded in the “Jour. Teleg.,” Nov. 25; he compares 
the advantages and disadvantages of a system of groups 
of letters with that in which conventional words are 
used. 


system is 


Telephone Meler.—Mr. v. Wehrenalp in the ‘Zeit. 
fuer Elek.,” Nov. 15, describes the principle of a meter 
or registering apparatus for telephone purposes, which 
registers the number of connections and the time of the 
duration of the conversation in 
minutes as may be determined upon, the registering 
taking place only at the instrument of the subscriber 
who calls; the rate of charge for the service can then be 
based on the record of the number of calls and the time, 
which is the only fair system; the time record begins at 
the moment when connection is established between the 
two subscribers, and in case no such connection is estab 
lished no time is recorded. A contact arrangement at the 
central station sends a momentary current to the calling 
subscriber at intervals of every five or ten minutes, this 
impulse being registered at the subscriber’s apparatus, 
where the record can be read. from dials; the connection 
between the two subscribers is momentarily broken at 
that tjme in order not to register at the apparatus of the 
one who is called; the various portions of the apparatus 
are shown in cuts. 

ELECTRO-CHEMISTRY. 

Evolution of Gas in Charging Aécumulatois. ~The 
Lond, "Elec, Eng.,” Nov. 24, reprints am article by Mr. 
Bruegemann from the Foreign Abstracts of the Insti 
tution of Civil Engineers, describing a series of 
made with special reference to the gases; in a certain 
oxygen appeared first, after 54% hours charge 
and hydrogen 40 minutes later, the proportion 2 to 1 
being reached after an hour, at which time the E. M. F. 
was nearly at a maximum (this evidently depends on 
the relative and the absolute amount of active material, 
and it does not therefore appear that such tests are of 
any value except in connection with a specific accumu- 
lator, in which the amount of active material is fixed 
and detinite), 

Lithanode.—The Lond, “Elec. Kng.,”’ Nov. 24, contains 
a short article on Fitzgerald’s lithanode plates (lith 
anode is simply peroxide of lead in the form of self 
sustaining plates for use in primary and secondary bat- 


teries and made by a certain patented process consist- 


units of five or ten 


tests 


case 
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ing essentially of mixing ammonium sulphate with the 
oxides of lead, which forms a material that sets like 
plaster of Paris); the article is of the nature of a 
trade note; the minimum capacity of a fully charged 
plate is said to be ome ampere-hour per ounce; the 
weight of the spongy lead plate is said to be one-half 
that of the lithanode; the capacity is about .28 ampere- 
hour per square inch of surface taken on both sides 
of the plate; contacts were formerly made with plat- 
inum, which is now replaced by gilded lead, bolted on 
to the plate; by using lead alone for these contacts it 
is claimed that one of the greatest advamtages of the 
is sacrificed. 

Theory of the Accumutator.—Mr. Strientz’s serial in 
the “Zeit. fuer Elek.” is concluded in the issue of 
Nov. 15. .He continues the subject of the internal re- 
sistance and concludes with a discussion of the occlu- 
sion of hydrogen in the plates, which, he claims, has an 
important bearing on the E. M. F. 

A Revolution in Accumula‘ors.—According to the 
“Zeit. fuer Blek.,’” Nov. 15, a new accumulator was 
tested in Vienna a few weeks ago, which wielded 126 
ampere-hours per kilogram (57 per pound) of positive 
plate. (If this is true, which we doubt, it is unques- 
tionably a very valuable improvement, provided it is 
a two-volt cell.) 

Nickel Plating Tin-Lead Alloys.—The “Elek. Zeit.,” 
Nov. 17, contains a short article on this subject, taken 
from a German metallurgical paper. It is very im- 
portant to have the bath very clean and free from 
copper, although iron does no harm; the surface of the 
anode must be smaller than that of the object; the 
bath must not be too concentrated; the cleaning of the 
articles must be made with the greatest care; it is not 
required to first plate the articles with any other metal; 
the composition of the bath is as follows: 200 grams 
of the double sulphate of nickel and ammonium are 
dissolved in 10 litres of hot distilled water, after which 
400 grams of carbonate of nickel are added by degrees 
and the solution boiled for half an hour; after cooling, it 
is neutralized by the addition of a solution of citric 
acid; the bath must always be kept neutral, if it is acid 
udd carbonate of nickel, if alkaline add citric or acetic 
acid; the articles must not remain in the bath longer 
than 15 or 30 minutes; another bath is also given, 
which is cheaper but not so good; the articles from the 
tirst bath come out polished. 

Silver-Plating In custry.—"Ind. and Lron,” Noy. 24, con- 
tains the sixth instalment of its well illustrated serial 
on this subject; the present section is devoted to buf- 


material 


fing; the article appears to be of a very practical 
character. 
Electro-Chemistry. — The Lond. “Elec. Rev.,” Nov 


24, p. 560, calls attention to several recent papers in 
chemical and other journals. 

Formation of 4malgams,— The Lond. “Elec. KRev.,”’ 
Noy. 24, states that Mr. Staats (see “Berichte,” vol. 26, 
p. 7,196) has shown that if plates of silver in contact 
with mercury be subjected to the discharge from an 
electrical machine the quantity of amalgam produced 
in a given time is increased three-fold. 

MISCELLANEOUS. 

Electric Furnace.—According to the Lond. 
Rev..” Nov. 24, Mr. Froost separates silica from zir- 
conia by mixing finely powdered zincon with an ex- 
and compressing 


“Elec. 


cess of finely powdered carbon 


the mixture into small cylinders, the silica’ will 
volatilize first, leaving the zirconia behind, when 


these cylinders are placed in a closed vessel filled with 
carbonic anhydride and then subjected to the action of 
a strong are; heretofore this separation has been a 
matter of great difficulty; similar were ob- 
tained in separating silica from its compounds with 
thorium. 

Evectric Furnace.—According to “La Elec.,”’ 
Nov. 25, the Laval factory is today producing the fol- 
lowing metals commercially by means of the Moissan 
furnace: chromium, tungsten, uranium, vanadium, man- 


results 


Lum. 


ganese and zirconium. 
St. Elmo’s Fire. -— A translation in 
article mentioned in the Digest, Oct. 14, is given in the 


abstract of the 








Lond. “Elec. Rev.,” Nov. 24. 

Death and Accidents from High Tension Currents.— 
The Lond, “Elee. Rev.,” Noy, 24, continues its review 
of Dr. Biraud’s book. 

————__—_- or oe o —— 
What We May Come to Next, 

Our bright young contemporary, London “Light- 

ning,” gives the following gratuitous advertisement 


of an American incandescent lamp: 

“The ‘Maggie Murphy’ lamp is one of those which 
has been brought out recently in America to compete 
with the Edison lamp. It is ‘non-infringing,’ of course, 
and we shall no doubt see it all in good time on our 
Why ‘Maggie Murphy’ I really cannot say. 
*Ta-ra-ra-boom-de-ay’ accumulator 

that broke the Bank at Monte 


markets, 
We shall have the 
next, or the ‘Switch 
Carlo,’ ” 
Mining in Ohio. 

The eighteenth annual report of the Chief Inspector 
of Mines of the State of Ohio for the year 1892 has 
been issued by Mr. Robert M. Haseltine, Chief Mine 
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Inspector. of that State. The report is an exhaustive 
one, giving every detail of mining operations in the 
State, and contains much interesting data regarding the 
use of mining machinery. It shows that the year was 
one of great activity in the branch of coal mining by 
machinery, 2,239,080 tons having been produced by this 
means, indicating a gain of 584,999 tons over the produc- 
tion of the preceding year. 

Five mines on the list during 1891 have been striken 
from it for 1892, the use of mining machines in them 
having been abandoned; six, however, were added 
during 1892, making the total number of machine 
mines in the State at the close of the year 23, distributed 
over seven counties; 344 men were employed in operat- 
ing’ the machines, and 2,301 employees were engaged 
in following them. Of the output, the counties of 
Athens, Hocking and Perry, embracing the Hocking 
Valley region, produced 93.4 per cent. of the entire 
machine-mined coal. 

Twenty-seven electric machines were in use during 
the year; of these 25 were of the Jeffrey manufacture, 
and two of the new Lechner, the former indicating 


a gain of seven. 
—_——_——_9-+ e+ 


Electric Haulage in Mines. 


At the mines of the Krock Coal Company, Brock way- 
ville, Jefferson county, 'Pa., it was considered desirable to 
have a substantial, economical and convenient system of 
haulage suitable for a track laid with light rails running 
in headings or gangways where mule haulage was impos- 
sible unless excessively large quantities of the fireclay 
bottom were taken up. Electric haulage was deemed the 
best for the existing conditions. and the contract for the 
two locomotives and the entire plant was given the 
General Electric Company. The success of the electric 
haulage in meeting and overcoming the difficulties was 
such as to win for the system the highest indorsement 
from the officials of the Brock Coal Company. The con- 
struction of the plant is such as will commend it to any 
practical visitor to the mine. : 

The rails used inside are 20-pound T rails, and the trolley 
wire is suspended from the roof, though in most instances 
jt is over the ditch instead of being on the high side. 
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each of the following dimensions: 32 inches high, 48 inches 
wide and 9 feet 6 inches long. The wheels are 30 inches 
and the axles 38 inches in diameter. The -wheel base. 
which is rigid, is 42 inches. Each locomotive weighs about 
9.500 pounds, and has two motors of the new ironclad street 
railway type equippe@ with four-pole Gramme ring-toothed 
armatures. The armatures are series-connected so as to 
use only two brushes each, and these are on the upper side 
of the commutator and in an easily accessible position, 
The armatures are connected with the axles by machine 
cut single reductiou gears running in gear cases filled with 
oil, The frames are of cast steel and of such shape as to 
thoroughly protect the spools and armatures, which aye 
thoroughly waterproofed. The trolley arms are supplied 
with universil joints, so that they accommodate them- 
selves to any position required by the location of the trolley 
wire. 

Power is furnished the locomotives from a Thomson- 
Houston D 40-220 volt generator run by an old style Mc- 
Ewen engine of about *0 h. p. 

In speaking of the work of the locomotives Mr. Robert 
Dick, superintendent of the mine, says: 

** They are doing good work and have entirely replaced 
the mules. Each locomotive leaves the chutes with its 
train of 26 empty cars, and when the live workings are 
reached drops them at the various working places. It then 
returns, picking up loaded cars one by one, and at some 
points two at a time, and returns with them to the chutes 
every 40 minutes. The 26 loaded cars will average 20 tons 
of coal.” 

Dynamometer tests made on one of the locomotives 
showed a steady drawbar pull of 2,700 pounds, or nearly 
100 per cent. overload. Whether this pull could be de- 
pended upon for any great length of time is doubtful, as 
it naturally reduced the speed of the machine 
appreciably. However, it showed that the 1,500 pounds 
drawbar pull can be largely increased with safety. As 
the engine is of much greater horse power than is actually 
required, the officials of the company are talking of coup- 
ling to it another 40 kw. dynamo (which they have on 
hand), so as to gain more power to be utilized in the loco- 
motives. The speed of the locomotives is eight miles per 
hour. 

By referring to the cut it will be seen that the loco- 


very 
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The *“‘ear” or imsulated hanger used for suspending 
the trolley wire in position differs from the hanger used 
in earlier plants constructed by the General Electric 
Company, in that the wire is fastened to it by screws in- 
stead of by soldering, thus making changes and repairs 
vasier and less expensive. These hangers are fastened to 
the roof by first drilling two holes in the top. Ordinary 
bolts with hexagonal heads are placed in the holes with 
the screw end down. They are wedged tightly in place 
by two semicircular wedges, one of which is inserted with 
the thick end up. 
opposite side, point up. This fastens the bolts securely in 
place with the screw ends projecting. Then a piece of 
4-inch by 3-inch timber, with holes bored through it just 
large enough to accommodate the bolts, is placed against 
the top. Nuts are then screwed tightly on the ends of the 
bolts that extend through the block, and the hanger is 
screwed into the wood. 

The inside grades are very regular and are about 5 
inches in 100 feet in favor of the load. There are no extra- 
ordivarily sharp curves, if the roads are considered as mine 
roads; but, as usual in mines, they are all curves that would 
be considered of very small radius on the surface. 

Two locomotives are used, each of the same type and 
capacity. These locomotives, designed and built by the 
General Electric Company, are known as T. M. M., the 
locomotives of 1,500 pounds drawbar pull each. They are 


[he other is then driven up on the, 


motive is very compact, and that itis low enough to rua 
in much smaller headings than those at the Brock mine. 
It is conveniently arranged, so that the motorman can 
control it perfectly without leaving his seat. On the sur- 
face the trolley wire is suspended at a uniform height and 
distance from the rail. This is also the case in the mine, 
as far as possible, but it isnot always practicable, and the 
special trolley arm is therefore required. 

The locomotives are not only compat and convenient to 
handle, but are also very strongly built. All working parts 
are protected, but are at the same time easy of access. 
The wheel base is necessarily short to enable them to run 
around sharp curves, and as the mine rails are light, too 
much weight could not be put in the ni so as to increase the 
traction. The miné cars used are of the ordinary type used 
in bituminous coal mines working small seams. They 
have plain 11-inch wheels running on 14-inch axles. The 
wheel base is 20 inches, and the capacity of each car is 
about 1,450 pounds.., 

The crew employed with each locomotive consists of 4 
motor man at $2 a day and a boy spragger at $1.25 per (lay: 

The success of these locomotives is remarkable. Mr. 
Burr E. Cartwright, president of the Brock Coal Company, 
in testifying to the success of this haulage plant, says: 

‘‘In this mine the hauling of the coal from the point of 
mining to the tipple was for a number of years done by 
mules; but within the last year we have changed the 0 
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tive power by substituting electric motors or electric 
ijocomotives to haul our cars. The effect of the change 
from mules to electric power is a very substantial reduction 
in the price of hauling coal per ton, and to show this I give 
here the figures showing the cost of producing coal under 
the two systems. During the period of eight months from 
January to September, 1892, the total cost of producing the 
coal, as charged up on our books, eliminating certain regu- 
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lar fixed charges, was $36,361.52; the number of tons pro- 
duced in that period was 43,454, showing a cost of produc- 
tion per ton of $0.83678, this being before the introduction 
of electric haulage, except in a small experimental way. 

‘In the two months of March and April, 1893, after the 
electric traction syster was fully installed and in opera- 
tion, the figures appear as follows : 

‘* Total cost of producing coal, less regular fixed charges, 
as stated in regard to the first period, $11,495.94. The num- 
ber of tons produced was 15,415.29, showing a cost per ton 
of $0.74576. 

‘* Comparing this cost per ton with the previous figures 
of the first period shows a reduction in cost in this period 
of $0.09102 per ton. 

‘‘T regard the operation of the electrical apparatus as 
very satisfactory in every respect, and I intend to intro- 
duce it whenever opportunity occurs in our mining in- 
terests.” 

This testimony of Mr. Cartwright’s was made in June 
last, and is corroborated by the statements of Mr. Robert 
Dick, superintendent of the mine, made during the past 
month. The figures given do not calculate; in the cost of 
mule haulage, the expense of keeping the mules when the 
mine is idle. The cost of the electric plant at such times 
is nothing. 

0 eo 
Storage Battery Efficiency Curves. 


We print herewith some curves showing the variation 
in the capacity at different rates of diseharge of the 
chloride accumulator, and others plotted to show the 
variation of the E. M. F. during charge and discharge. 
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The curves showing the rise and fall of BE. M. F. in 
charging and discharging vary considerably from those 
obtained with similar data from the usual type of 
plates. As will be seen, the rise in E. M. F. is very 
gradual, which results, of course, in greater efficiency. 
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EFFICIENCY CURVES. 


The efficiency of a storage battery is a function of the 
area between the charging and discharging curves, and 
the nearer these approach the higher the efficiency. 
In the ordinary form of plate the charging curve rises 
abruptly to above 2.4 volts, and then becomes very near- 
ly horizontal, thus greatly enlarging this area. Another 
peculiarity about these curves is the high voltage 
shown, which has an initial value of 2.15 volts, remains 
above 2.1 for more than an hour during discharge, and 
does not reach 2 volts until mear the end. These su- 
perior results are doubtless due to the extreme porosity 
of the plugs, due to the process by which they are 
formed. 

—_——_<5-e— ++" 

Stirling Boilers at the Fair. 


The failure on the part of the World’s Columbian Exposi- 
tion to have exhaustive tests made on the various boilers 
in the main boiler room of the Machinery Hall has given rise 
to considerable discussion among those interested in boilers 
and the generation of steam. A brief statement of the 
conditions under which the several plants were installed, 
as well as of the different records that were kept of their 
operation, may therefore be of interest. 

It can be safely said that nearly all the boiler companies 
at the time that they iastalled their plants assumed that 
awards would be based largely upon the results of evap- 
orative tests. It was found, however, that no appropria- 
tion had been made for the purpose of defraying the ex- 
pense of these tests, and consequently each exhibitor was 
asked to submit to the charge of having his own boiler 
tested; nene, however, as far as can be learned, would 





We have no data at hand for direct comparison, but 
the showing ts distinctly favorable for this type of 
Storage battery. For example, the 50-pound accumu- 
lator, having a capacity of 230 ampere hours at its 
normal rate of discharge, 23 amperes, is only reduced 
‘0 capacity to 210 ampere hours at double this rate, or 
46 amperes, 


agree to this with the exception of the Stirling Company, 
who addressed a letter to the Jury of Awards expressing a 
willingness to enter into a competitive test with any of the 
companies whose boilers were installed at the main 
boiler room, The Jury of Awards, believing the 
transmission of a of this character out of 
their province, took no action upon it and here the matter 


message 


467 


dropped, The only method left the jury to pursue was, 
therefore, to review the claims made by each company, 
investigating them as fully as possible both at the World’s 
Fair and other accessible points and then sum up the 
result. The Stirling Company's claims were broad, com- 
prising economy, e:ficiency, special adaptability to the use 
of bad feed water, ready accessibility for cleaning and 
examination by the removal vf four manhole plates, 
entire absence of cast members insuring absolute 
safety, simplicity of construction, ample provision for 
expansion and contraction and great strength and durabil- 
ity. These claims were fully considered and the plant 
at the World’s Fair was not only submitted to the severest 
scrutiny, but one of the members of the jury was detailed 
to examine boilers at other points both in and around 
Chicago, as well as in Circleville, O ; Pittsburgh, Pa,, and 
Allentown, Pa. All these investigations were certainly 
thorough enough to suit the most fastidious, and resulted 
in a medai and diploma being awarded the Stirling Com- 
pany, allowing the substantial claims made by it. 

We give herewith an excellent view of the two batteries 
of 900 h. p. each Stirling boilers installed in the main boiler 
room, in addition to which there was a similar battery in 
the annex and a battery of 400 h. p. in the Libby Glass Com- 
pany’s structure, making in all 3,100 h. p. of Stirling boilers 
in daily operation at the World’s Fair. 


A New Method for Automatically Starting and Pro- 
tecting Electric Motors. 





In 1889 the Automatic Switch Company, of Baltimore, 
brought out several automatic devices for starting ele- 
vators and electric motors automatically, and in 1891 





Fig, 1.—AUTOMATIC REVERSIBLE STARTER. 


introduced a solenoid motor starter which was auto- 
matic both in starting and stopping, being actuated en- 
tirely by the current. With the experience gained from 
the construction and operation of these earlier forms of 
starters, the same company has developed, and recently 
put upon the market, an automatic reversible starter 
for elevator work, which they claim is as much in ad- 
vance of the solenoid and dash-pot starters as the latter 
were ahead of the hand controllers. 

The accompanying illustrations show both the auto- 
matic reversible starter and a new automatic non-rever- 
sible starter for pumping and pressure tank work. The 
mechanism of these devices is a radical departure from 
all existing devices for the automatic handling of electric 
motors, in that it takes from the motor at the time of 
starting the requisite amount of power to, move the 
resistance controller, thus overcoming the greatest diffi- 
culty met in the operation of dash-pot and magnetic con- 
trollers, viz., lack of positive movement. By referring 
to Fig. 1 it will be noticed that the mechanism of the 
reversible starter consists of a pawl and ratchet operated 
by an eccentric. The driven einer by 
direct connection to the armature shaft of the motor to 
be started, or, as is shown in the cut, the shaft of the 
starter may carry a pulley to which a belt is run from 
a small pulley on the commutator end of the armature 
shaft. The magnets of the starter are energized by the 
same current which starts the motor, and at the 
instant cause the pawl and ratchet to engage a series of 
teeth which form part of the lever controlling the resist- 
ance of the starter, thereby applying to this lever for its 
operation power from the motor during the time of 
starting. The lever has only a sufficient number of teeth 
to cause it to be moved over the resistance contacts, and 
the pawl merely works free after all the resistance is cut 
out, while the ratchet retains the lever in this position 
during the run of the motor. Interruption of the current 
from any cause immediaitely releases the pawl and 
ratchet, and the lever falls by its own weight to the point 
of greatest resistance ready to start the motor with the 
return of the current. 

Fig. 2 shows a non-reversible starter for use in 
connection with motors running only in one direction, 


eccentric is 


same 


and it differs from the reversible starter in that it 
is operated by a worm controlled by magnets con- 


nected in the motor circuit, the worm 
by the motor or any suitable power. It will be readily 
understood that starters of the construction illus- 
trated and described in this article operate with a cer- 


being driven 
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tainty and power hitherto unknown, and that they are 
capable of handling motors of any horse power is ap- 
parent from the fact that there need be no limit to the 
size of the contacts carrying the starting current. A 
motor controlled starter becomes so much a part of the 
motor itself as to afford protection against mismanage 
ment of any kind, It invariably moves as the motor 
inoves, and exactly in accordance with the capability 
of the motor to receive the starting current. This feature 
ix particularly valuable in connection with electric ele- 
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2.-AUTOMATiIC NON-REVERSIBLE STARTER. 
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vator work, as it renders it impossible for the motor to 
be started under an overload; it also prevents current 
being forced upon the motor before the fields are fully 
saturated and in condition to do full work. 
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A New System of Lighting and Extinguishing Street 
Gas Lamps Without the Use of Wires. 





An electrical system which operates at will from a 
central point devices placed miles apart with no elec- 
trical connection between them has been placed om the 
market by the Cutler-Hammer Manufacturing Com- 
pany, 247 South Jefferson street, Chicago. The Cut- 
ler system discards the unsightly overhead wires and 
the expensive underground circuit, and adopts an en- 
tirely mew and inexpensive method. Each lamp is 
supplied with two sal-ammoniac batteries, and a spark 
coil placed in an iren box buried in the ground at the 
foot of the post. Im the lantern is a miniature gas 
holder of about two cubic inches capacity, pivoted 
on a hinge and held down by weights; and directly 
over this holder is am automatic gas lighter, similar 
houses, only much simpler, larger 
und stronger. Two wires about ten feet long connect 
the lighter with the batteries through the post. Such 
aun installation is under complete control from the gas 
works. When it is desired to light the lamps of a 
city, it is only necessary to open the valve connecting 
one of the large gas holders at the works direct with 
the gas mains. This results in a decided increase of 
pressure in the gas all over the city, sufficient to 
cause all the little gas holders in the lamp posts to 
lift up about one-eighth of an inch against a platinum 
stop, and thus close the local battery circuit at each 
post. The automatic lighter being then supplied with 
current, immediately turns on and lights the gas. In 
u word, the system is merely a huge pneumatic push 
button, and corresponds precisely to pushing a button, 
when desiring to light the gas in a house supplied with 
automatic lighters. 

The eut shows the lighter about two-thirds full size. 
P is the gas holder sealed with 
mercury and held down by the weights W. When the 
gauge lifts, it closes the electric circuit through the 
nuaignet M; the armature A is attracted and caused to 
vibrate, throwing sparks at H and turning the ratchet 
wheel Rk. The tirst movement of the ratchet wheel 
admits the gas to a small auxiliary outlet at Z, as well 
aus to the main burner. The electric sparks formed at 
A ignite the auxiliary jet, which immediately shoots 
up and lights the main burner. As the ratchet wheel 
continues to tum, the auxiliary jet is closed, leaving 
the main burner open. The ratchet wheel is finally 
stopped with the gas turned full on and lighted, by a 
pin in the wheel striking against a stop (S) attached to 
the pressure gauge (P). 

lt has been shown in practice that 15 seconds is 
nmply sufficient for maintaining this increased pres- 


to those used in 


pressure gauge or 


sure, to give time to make the increase everywhere 
felt. It can then be brought back to normal pressure, 


gauge (P) will drop and open 
‘Lhis operation, if repeated, will ex- 


when the 
the electric circuit. 
tinguish the lamps. 

The mechanism of the lighter is extremely simple, and 
nude so strong as to insure it from getting out of order 
or requiring attention of any kind. A heavy cast iron 
shell 3-16 of an inch thick, shown by dotted lines in 
the cut, entirely surrounds the mechanism and thor- 
oughly from all kinds of external abuse. 
No part of the lighter is exposed except the lava tip, 
which is easily replaced should it become stopped up 
or broken. An outlet at P provides a passage for 
pouring in alcohol should the gas freeze in the riser 
winter. The iron battery 


pressure 


protects it 


pipe in boxes are supplied 


with covers flush with the ground, which are intended 
to be removed once a year for cleaning the batteries. 
This operation constitutes the entire operating ex 
penses. 

The burner used is the sub type and gives a yellow 





ELECTRIC STREET LAMP LIGHTER. 


flame without tongues and very little blue. It will 
consume exactly the number of cubic feet for which it 
is set under extremes of pressures varying from one 
to tive inches of water. 
Oe Poo e = 
A New Automatic Fire Alarm System. 


We illustrate herewith the thermostat and receiving 
mechanism of a new automatic fire alarm system de- 
signed and patented by Gilman W. Brown, West New- 
bury, Mass. : 

In the system in question, by very simple mechahism, 
the thermostat in acting reverses the current instead 
of simply stopping it, and as reversing the current is a 
change which never occurs by accident, the receiving 
instrument will never indicate fire unless a thermostat 
has acted. The receiving mechanism consists of a sim- 
ple and reliable electro-mechanical gong, controlled by a 
polarized armature of the rotary type, to which is at 
tached a pointer moving over a suitable dial arranged to 
show just what change has occurred in the line. This dial 
is marked “O. K.” on its right hand end; below are 
the words “Battery Run Down,” in the middle ‘Line 
Broken,” and on the left hand end “Fire.” 

The magnet and armature are of a new design, giving 
au long movement of the latter with a very small cur- 
rent. This enables the system to be maintained at a 
very small expense, the battery used being the common 
gvravity type. The polarity of the armature of this 
magnet, it is claimed, cannot be reversed by any of 
the accidents to which the system is subject, nor stick 
to the poles of the magnet nor require readjusting. 
The armature is brought to centre by small weights 
which, in practice, are more reliable than springs. An 
important feature of this apparatus is the fact that 
the battery current cam rise much above or fall much 
below the normal without affecting the working of the 
The system cam be arranged with two bells, 
one of about eight inches in the engine house to ring 
for fire only, the other of small size to call attention 
to trouble with the line. A large striker is also pro 
vided to strike a factory or other large bell one ow 
to indicate trouble with the line, and continuous ring 
ing to indicate fire. This is important in places where 
firemen are not on duty at all times. 


system. 
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One of the most important features of an automatic 
tire alarm is the thermostat, upon which to a large de- 
gree the efficiency of the system depends. The one 
here illustrated has been the subject of a great deal 
of study and experimenting, and is believed to embody 
more good features than any other ever devised. Its 
construction and operation are as follows: ’ 

Upon the lower side of a porcelain base are clamped 
two flat bronze springs, which are held under tension 
by a fusible solder, the melting point of which cam be 
changed to suit different positions. To the upper side 
of this base is clamped a plate of vulcanized fibre, 
through which screws pass into the ceiling to fasten 
the thermostat in position. In the centre of the porce 
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laim base amd covered by the fibre-plate is molded a 
cavity which contains electroplated contact points 
brought into action by releasing the springs. These eon 
tact points are punched from sheet brass and riveted to 
the bronze springs, extending through the porcelain into 
the cavity referred to, and so arranged as to press 
ugainst suitable electroplated copper strips connected 
in such a way as to reverse the current when the 
springs are released, by melting the solder. The work. 
ing parts of this thermostat are entirely protected from 
dust and insects, causes which render a large per 
centage of those now in use entirely inoperative after 
they have been in place a year or two. The part sengj 
tive to heat is entirely uncovered and in the best pos 
sible position to be affected by direct rays ts well as the 
heated air from a fire, and being thin acts promptly 
und will mot change its adjustment. The contacts ure 
made on clean metal and with considerable pressure. 
und the electric contacts with the line wire are such us 
will not become loose or cut the wire. It is mot affected 
by jarring of the building or the warping of the wood 
to Which it is fastened, nor by being wiped or brushed 

The action of the system is as follows: In cCuase 
the battery is allowed to ‘run dowa, the arma 


ture is drawn toward its central position by 


the weight until the hand points to “Battery 
Run Down,’ when the striking mechanism is 


locked and the bell strikes. The attendant, on looking 
ut the dial, sees that the bell is striking because the bat 
tery is run down, and to silence the bell he turns ove 
the small handle on the left hand side of the case, 
which, besides stopping the striker, turns up a card 
over the dial, marked “Disconnected,” which 
that the system is inoperative. Even under these con 
ditions the system will sound an alarm im case a 

unless allowed to 
case of a broken line or short circuit (which in this 
case is equivalent to a broken line), the same thing 
takes place, excepting that the pointer indicates “Line 
Broken.” In this case, when the line is repaired, the 
bell again strikes to notify the attendant that the line 


show s 


occur, stand too long. In 


has been repaired, and the hand points again to “O. K.,” 
the bell being silenced by turning the lever and card 
back to the original position. In case of fire the bell 
rings, and the pointer is carried to the word “Fire’ 
und locked in that position, where it remains until 1 
leased by the attendant. 


It will be that this free from 


system is 


seen 





relays and local circuits, which in practice have becu 
found to be umreliable. In the arrangement of thi 
annunciator and public alarm bell, with which this sys 
tem is provided, no element is introduced that can inter 
fere with the action of the engine house gong, bearing 
in mind that the action of this bell is by far the most 
important function of the system. With this in vii 
care has been taken that its action should not depend 
upon anything delicate or uncertain or be in any wa) 
interfered with by the failure of the other instruments 
It will also be seen that this system requires no mau 
ual testing, it being so arranged as 
wateh itself and notify the attendant 
needs attention. 
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Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


NEw YORK, Dec. 9, 1893. 
IN THE STOCK MARKET proper two electrical stocks have 
again been dominating features, at times the whole trading 
being given over to dealings in one or the other or both of these. 
GENERAL ELECTRIC, of 
stocks. The passage a week ago of the dividend on the 
ferred stock, while it was not entirely 
came nevertheless as a disagreeable 











course, was one of these active 


pre- 
unexpected by some 


speculators, surprise to 


investors. It had been thought that the company had 
by this time gotten out of the embarrassments occa- 


jioned by last summer’s monetary crisis. In this belief inves- 
rors were strengthened and supported by the confident and re- 
assuring tone of what purported to be official utterances. How 
much the protestations of interested insiders are to be relied 
on outsiders have now learned. It is not strange, therefore. 
that the rumors of a receivership again current this week 
should, despite official denials, have met with such ready be- 
lief, The passage of the preferred stock dividend revealed a 
worse state of affairs than even the pessimists believed to 
exist, and “ official denials ’’ no longer count for anything when 
the company’s credit is attacked.. It did not require quite $150,- 
000 to pay the semi-annual dividend on the $4,251,900 of pre- 
ferred stock outstanding, and the query is made that if this 
small sum cannot be taken care of, what is the common stock 
Talk in Boston regarding the property has been most 
One writer consigns General Electric to the level 
of the 15 or 20 cent group. Another insists that the meeting in 
January will develop such a state of affairs as to make re 
organization an imperative necessity. Calls are made upon 
the officials to make public the full and exact truth regarding 
its affairs, for then and then alone can the General Elec- 
tric Company once more enjoy the reputation which its financial 
position may warrant. The feeling on General Electric is ac- 
cordingly far from bullish. The official side of the present state 
of affairs is that business is picking up wonderfully. About 
1,800 people are now employed in the Lynn works, and 1,000 
to 1,200 in Schenectady. The people at Lynn, where much of 
the General Electric stock is owned, have been rather hard 
hit by the decline of 90 points in the stock’s quotation, and 
there exists a good deal of bitterness there against the present 
management, some of which is expressed in the following: *‘ Be 
fore the consolidation with the Edison company the old Thom- 
son-Houston company employed 3,000 people in Lynn. Stock 
holders in and about Lynn are of the impression that the great- 
est factor against the corporation is the alleged saddling of 
the $8,000,000 debt by the Edison company upon 
Electric Company at the time of the consolidation. 
doubt that the New York operators did a good job when the 
consolidation occurred, at the expense of the stockholders in 
the old Thomson-Houston company, which was in splendid con- 
dition at the time of the union with the Edison company.’’ 
The second installment of 40 per cent. on the new street rail- 
and illuminating securities trust is called for payment 
Dee. 15, in Boston. 


worth? 


depressing. 


the General 
There is no 


wa y 


WESTERN UNION TELEGRAPH stock was one of the most 
uctive securities on the local board this week. There have 


been desperate efforts made to bear the stock, and in some in- 
stances the persistent selling has brought out some long stock, 
but the net result of the bear campaign has only been to make 
the short ingerest larger than ever. There is a remarkable 
bullish sentiment regarding Western Union current. ‘‘Deacon’’ 
Ss. V. White, who is leading the bull clique, says: ‘‘ It does not 
matter what the quotation may be to-day or to-morrow, but it 


is certain that ‘Telegraph’ is destined to sell much above 
present prices. It is a sure dividend payer, and it is accumu- 


ating a surplus from year to year. In due course the directors 
will undoubtedly repeat their action of last year; that is to 
say, When the surplus gets heavy enough, it will be distributed 
among the stockholders.””’ Next Wednesday the directors meet 
to declare the regular quarterly dividend of 144 per cent. It is 
calculated that the statement of earnings to be presented will 
show a decrease compared with last year of $400,000. The De 
cember quarter in 1892 showed a surplus after dividend pay- 
ments of $571,665. This year the surplus will not be 
an $175,000. But this loss has already been discounted, and, 
ow that the regular dividend has been assured, the likelihood 
of a bulge consequent on forcing to cover is more 
probable than ever. Mr. Russell 
‘Telegraph ’’ 10 points from the market for 60 days (for one 
per cent. and commission. The shorts have endeavored to make 
some capital out of that part of the President’s message relat- 
ing to a tax on corporations, but any effort to 
taxes on the company’s revenues and property will but result in 
and this the public will not 


more 


bears 
Sage declines to sell calls on 


increase the 


nereased tariff for messages, 
Willingly allow. 
CHE COMMBRCIAL CABLE COMPANY’S tax attorney, Mr. 
formerly counsel for the Western Union Telegraph 
‘ompany, has this to say regarding the proposition to tax big 
orporations one to two per cent. on their net profits: ‘‘It is a 
just and well settled doctrine that a tax cannot be imposed if 
is not bona fide upon its face. We already pay taxes to the 
State, The tax, therefore, would have to be on the individual 
Ss well as the corporation, and would, moreover, have to be at 
1e Same rate, A corporation is a combination of individuals 
iO have the same rights as individuals, and any attempts to 
Xx corporations would not be constitutional.’’ This opinion is 
ired in by the majority of the larger downtown corporation 


(llernsey, 


yers, 
THE WESTINGHOUSE ELECTRIC COMPANY'S earnings 
the six months to Oct. 1 are said to be so large that stock 
ders would be very much surprised at the good showing were 
ade public. The strength of the common stock’s quotation 

"s out the confident talk regarding the company. President 
‘corge Westinghouse says that he is attending strictly to his 
“lUmate manufacturing business. He knows nothing, he says, 
‘hout the condition of the General Electric Company, because 
ue has not the time to bother about its doings. 

EDISON ELECTRIC ILLUMINATING COMPANY'S mortgage 
live per cent, bonds, due March, 1910, are being offered to the 
nee at 103% and accrued interest. These bonds are converti 
"le Into capital stock until 1895 at holders’ option and are re 
‘cemable at 110 and interest after 1900 at the company’s 
‘pUon, Earnings of the company for the first nine months of 
were: Gross earnings, $956,667; net earnings, $441,124, as 
SUnst $963,021 gross earnings and $475,137 net for the same 
period in 1892. The amount authorized by this mortgage, 
>»,000,000, has been reduced to about $4,312,000 by conversion, 


¥ 


vf which about $3,500,000 are now outstanding. 
EDISON (BOSTON) ELECTRIC ILLUMINATING 


iSU5 


subsecrip- 


Hon rights are selling at 1 to 1% for 100. These rights are for 
subscription to the increased capital stock recently authorized. 


THE ELECTRICAL WORLD. 


ERIB THLEGRAPH AND TELEPHONE COMPANY new six 
per cent. 15-year collateral trust bonds just issued are offered 


for the first time in Boston. These bonds, according to the 
official circular, are issued to make further extension of the 
company’s lines, which are demanded imperatively by great in 
crease of business. Land is to be purchased and permanent 
exchange buildings are to be erected in several of the large 
cities. The underground system is also to be extended. The 


Bell Telephone Company, which owns about one-third interest 
in the plants controlled by the Erie company, has subscribed 
its proportionate share of the funds. The new 
cured by a deposit with the Old Colony Trust 
Boston, with stocks of the three sub-companies, having an es- 
market valuation of $2,000,000. The earnings of the 
<ub-companies continue to show a steady increase over the 
returns of previous years, and now exceed $1,000,000 per 
annum gross, While the net are fully $400,000. The Erie com 
pany paid its fortieth dividend last month, making the total 
disbursement to date upon the stock $1,572,000. The company, 
say the officers, was never in a more prosperous condition than 
aut present, 

PHILADELPHIA TRACTION has been one of the features of 
this week's stock market in Philadelphia. Only a month ago 
it sold at 80%, but it is now in demand at prices above 95. 
Insiders are confident that it will reach 110 before the year is 
out. At present prices the stock only nets three per cent., but 
the buying is based on the theory that the profits will be in- 
when the trolley system is perfected. That a 
reduction in operating expenses will follow the thorough intro 
duction of electricity is demonstrated by the case of the Catha 
rine and Bainbridge streets line. When horses were 
cars made nine round trips a day; now they make seventeen. 
An increase of receipts may naturally be looked for when the 
whole system is run by electricity. 


bonds are se- 


Company, of 


timated 


creased largely 


used the 


KLECTRICAL STOCKS, DEC. 9, 1893. 
Par. Bid. Asked, 
ol Sap OC”, ee ee oe - 20 40 
Detroit Electrical Works.................. 10 2 3 
Clevelzad General Electric Co............. j ; 85 90 
PG REEVE POCO BGs hin cna be ivacceevane soseee wd tid 
Klectric Con. & Supply Co. pref. .... ee 15 16 
- wee “= MU Ad- orcke. © subiwees 15 15 17% 
Cdison Hiectric Lil... New York. ooo. cscs ccs cccccvese 100 95 99 
7 oT we OS a reer ciao 104 100 
Edison Electric Ill., Brooklyn..............--.-+ees: 100 98 100 
Z. - NS sok saves noses 9% mviwnr a 
"3 24 ** Chicage..... ee we COU lc 
" Xs a | SNEED «2 0 oNa's Sees deece e's i00. «1200 125 
Edison Electric Light of Europe....... oe eae Siete tes zee 5 
ie TS e rR ere eee eres eee a 80 85 
Or st soe wa eb eA nice w ree aden aN 5 12 
Fort Wayne Blectric............... Cech peed t tee a iim 7% 
General Kiectric Company. ..........-ccccccsecess .- 100 33% 34 
* "» (og NEE Te rn ara == i7 78 
Interior Conduit. and Ims. Co .. ......0.ccccccccceses 100 25 35 
Mount Morris Electric.............. oR ee “F 65 
Westinghouse Consolidated ............ 2... cccceceeee av) 24 26 
re és: iiss ccxae ba eee dee i} 13 
Western Union Telegraph.......... I ; ah R91, 894 





THE HOMESTEAD STREET RAILWAY COMPANY, 
Pa., capital stock $30,000, has been organized to construct an 
railway from Pittsburgh to Homestead, Pa. C. A 
Danals, T. H. Javens and H. M. Camp are the incorporators. 

THE RIVERHEAD ELECTRIC LIGHT COMPANY, River 
head, N. Y., capital stock $7,500, has been formed ‘to produce 
and use electricity for light, heat and power. J. R. Perkins, 
J. H. Perkins and T. M. Griffing, of that town, are the inter- 
ested parties. 

THE STANDARD THERMOMETER COMPANY, Peabody, 
Mass., capital stock $125,000, has been formed to manufacture 
and sell thermometers and electrical and other apparatus. H. 
C. Rice, 8S. C. Lord, E. W. Upton, H. Torrey and F. R. Upton 
are the organizers. 

THE THOMPSON ELECTRIC COMPANY, 


capital stock $25,000, has been 





Seaver, 


electric 


Wheeling, W. Va., 
formed to construct, 
operate and sell dynamos, motors, ete. C. H. Thompson, G. W. 
Griffith, all of Martin’s 


maximum 
Thompson and J. H. Ferry, O., are 
the interested 

THE CANISTEO 
Canisteo, N. Y., 
duce electricity and gas for 
The promoters are W. G. Porter, L. 8S. 
M. Webster, Greenwood, N. Y. 

THE SOUTHERN ENGINEERING COMPANY, 
Ky., capital stock $10,000, has been formed to do a general en 
mechanical and steam 
Wood and Mar 


parties. 

ELBCTRIC AND FUEL GAS COMPANY, 
capital stock $50,000, has been formed to pro 
light, heat and 
Davis, Canisteo, and G. 


and. use power. 


Louisville, 


gineering business and to sell electrical, 
apparatus, etc. C,. Scott, L. H. Cochran, H. I. 
cus Doerhoefer are the organizers. 

THE CATARACT GENBPRAL ELECTRIC COMPANY, New 
York, capital $8,000, has been formed to purchase and 
sell electric power, etc. W. Mertens, 50 Wall Street, New York; 
Commodore IP. Vedder, Ellicottville, N. Y., and T. C. Platt, 49 
Broadway, New York, are the promoters. 

THE AMERICAN STANDARD BATDIRBRY 
York. stock $100,000, has 
purchase, lease and deal in patent rights applicable to primary 
and other The 
are ©. F, Garson, all of 
New York. 

THE OARROLL ELECTRIC COMPANY, Fishkill, N. Y., 
tul stock $100,000, has been incorporated to produce electricity 
The interested parties are W. Car 
New York; C. H. Watson, 
Burtenshaw, 150 St. John’s Place, 


stock 


New 
organized to 


COMPANY, 
maximum capital been 
batteries, 
M. H. Rutty 


dynamos, etc. 
and Jas. W. 


electrical 
Grifliths, 


promoters 


capl 


for light, heat and power, 
roll, 282 West Highty-fifth 
Fishkill-on-Hudson, and W. 
Brooklyn, N. Y. 

THE PRINCETON LIGHT AND POWBR COMPANY, Prince 
Ind., capital been formed to furnish 
electricity or other means, and to furnish means to 
machinery, and to Convey passengers and 
Louis Rothschild and A. P. Twineham 


street, 


ton, stock $25,000, has 
light by 
propel all kinds of 
freight. R. N. Parrett, 
are the promoters. 





Special Correspondence, 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, ( 

167-176 TIMES BUILDING, NEW YorK, Dec, 11, 1893, ‘ 

THE PARK BOARD has promised to ask for an appropria 
tion for lighting the Westchester County parks with electricity 
THE ELSON & BREWSTER ENGINEER (ING COMPANY have 
moved from No. 12 Liberty street to the Central Building, Ne 
141 Liberty 
MR. P. Cc. ACKERMAN, manager of the New York office of 
the American Electrical Works, is confined to the house by 

His many friends will wish him a speedy recovery 

ELECTRICAL CONTROL has decided th t 





street 


jilness 


THE BOARD OF 


469 


the cable cannot place signal their cable con- 
duits, and their signal system has been transferred to the Em 
pire City Subway Company 


roads Wires in 


MR. CHAS. S. BLIZARD, of the Electric Storage Battery 
Company, Philadelphia, has returned from a successful bust- 
ness trip throughout New England. Mr. Blizard reports that 


the accumulator manufactured by the company which he repre 
sents is meeting with flattering success everywhere. 

NEW YORK RAPID TRANSIT.—The new scheme of rapid 
transit adopted by the Rapid Transit Commissioners requires 
that the maximum speed should be 35 miles an hour between 
stations, and that the power to be used should be either elec- 
tricity or some other agent which does not require combustion, * 

MESSRS. M’'LEOD, WARD & COMPANY, 91 
New York City, report that. other 
closed, Was one for the complete installation of an are and in 
‘andescent plant in the building occupied by Messrs. Ludwig 
West Fourteenth New York. Mr. Newton L. 
Schloss is the consulting engineer. 

THH BROOKLYN CITY RAILROAD COMPANY has decided 
to introduce on the trolley cars the life-saving fender invented 
by Louis Phingst, which has been for some time in use in Bos 
ton and other cities. The device consists of a fender, which 
is pulled out from the car when necessary at either end. A 
person standing in front of the car would be struck by the 
fender about 10 inches from the ground, thrown on the fender, 
and carried along until the car is stopped. The officers of the 
conrpany adopted the Phingst patent after examining many 
similar The contract calls for 1,000 fenders, which 
Will equip 500 cars. The cost is about $35 for each car. 


Liberty street, 


among contracts recently 


Bros., street, 


devices, 





NEW ENGLAND NOTES. 
BRANCH OFFICE OF THE ELECTRICAL WORLD, | 


Room $1, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., Dec. 9. 1893. | 


THE BELKNAP MOTOR COMPANY, of Portland, Me., is to 


make an addition to the works, 40 by 50 feet, three stories 
high. 

Rk. F. FOSTER, manager of the Boston office of the Ames 
Iron Works, Oswego, N. Y., is meeting with exceptional suc 


cess in introducing the Ames engine into New England. 

THE AUBURN, ME., ELECTRIC MOTOR COMPANY has 
just received a second order from Tampa, Fla. This time it is 
for a 10-h. p. motor. The 5-h. p. motor ordered some time ago 
will be shipped in a few days. 

THE BANGOR ELECTRICAL CONSTRUCTION AND 
PLY COMPANY, of Bangor, Me., who have just started in busi- 
ness, are meeting with great success, having considerable work 
on hand, including the wiring of the county jail at 

MANAGER C. BH. ROBERTS, of the Hartford 
Inspection and Insurance Company, consummated a large trans 
transastion in boiler insurance last week. It in volved the 
placing of over $1,500,000 insurance on all the boilers of a 
leading manufacturing trust. 

THB BRUSH-SWAN ELECTRIC 
S. Burchard has been appointed temporary receiver for the 
Brush-Swan Electric Light New England, in se 
questration proceedings brought by the Swan Lamp Manufactur- 
ing Company. The former company was incorporated several 
years ago with a capital stock of $2,000,000. 


SUP 


Bangor. 


Steam Boiler 


LIGHT COMPANY.—Lewis 


Company, of 





PITTSBURGH NOTES. 

PITTSBURGH, Pa. Dec, 9, 1893. 

AT A SPECIAL MEETING of the Borough Council of Etna 
an ordinance was passed for the purchase of an electric light 
plant to light up the streets of the borough, the plant to cost 
$15,000. 
THE WASHINGTON COMPANY held its 


CARBON annual 


meeting at Washington, Pa., Dec. 6. Mr. James 8S. Hum- 
bird was elected president, and Messrs. John McCleave, Robt. 
McDonald, J. S. Crider and George 8S. Clapp directors. The 


showed the company to be in a first-class 


condition and the business very prosperous. 

THE WESTINGHOUSE ELECTRIC AND 
ING COMPANY seems to have well planned 
exhibit, for it is reported that contracts have been 
the sale of a total of 15 of the 1,000-h. p. dynamos and engines, 
thus disposing of the entire plant for the illumination of the 
World’s Fair, and three additional outfits of the 
the sale of which will bring the company nearly $750,000, to 
which should be added the sum already received for the use 
of the apparatus for the lighting of the fair. 


~ WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL Wo Ras } 
936 MONADNOCK BUILDING. CHICAGO, Dec. 9, 1893. 


THE GREAT WESTERN MANUFACTURING COMPANY has 
recently sold an important alternating plant for Reed City, 
Mich. The factory at West Duluth is now operated every night 
until 11 o’clock in the effort to catch up with orders, 

THE CENTRAL ELECTRIC COMPANY, appreciating the in 
McCreary specialries, are carrying in 


president's report 
MANUFACTUR 
its World’s Fair 
made for 


same size, 








creasing demand for the 


their Chicago warehouse a complete stock of these goods, and 
state that they are in a position to fill all orders upon receipt. 
They also report a number of large orders recently secured for 


the Cutter push button switches, both single and double pole, 
all of which have been filled from stock. 

THOMAS G. GRIPR, of the Monadnock Block, Chicago, has 
issued a postal card containing a wire table for 500 volts. This 
information for practical men in a shape 
convenient to carry in the pocket, and so arranged as to satis 
factorily give the information sought in the matter of caleu 
lating wires. Mr. Grier has a happy faculty of preparing tables 
of this kind that has made his name one of the most familiar 
in the electrical business. 

THE AMERICAN ELECTRICAL 
PANY, St. Louis, Mo., has issued a second edition of its neat 
little pamphlet on lamps. The good qualities of 
its lamps are herein set forth in a readable and attractive style, 
in connection with many compliments which the American lamp 
The factory of 
and manager 


gives some excellent 


MANUFACTURING COM 
incandescent 
has received from users during the past year, 


this company is now working to full capacity, 
Nahm reports business steadily mending. 


A NEW COMPANY was formed on Dec. 4 to operate the 
plant of the defunct National Electric Manufacturing Com 
pany, at Bau Claire, Wis., which went into the hands of a 


receiver and whose factory was bought by Peter Truax. The 
hew corporation is called the National Electric Company, with 
A. L. Ide, of Springfield, [1l., president; Peter Truax, of Eau 


Mlaire, viee-president; William A. Rust, of Eau Clatre, treas- 
urer; Frank P. Ide, of Springfield, secretary. Paid-up capital 
stock $50,000, The property which passes into the hands of 


the new company cost the old company nearly $200,000. The 
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entire plant is in perfect condition, and will be started up at 
once, The new company obtained all this property for $12,000, 
and starts with $40,000 cash capital and no debt whatever. 

ST. LOUIS BLECTRIC CLUB DINNER.—On Saturday, Dec. 
2, the St. Louis Electric Club gave a banquet to celebrate the 
first anniversary of its organization. The event was notable 
because of its occurring in times of depression, and when elec- 
tric clubs in different sections of the country have been con- 
ceded failures. Nearly 75 of the most prominent electrical 
men of St. Louis sat down to the dinner, which was thorough- 
ly enjoyed. When the repast was finished speecbmaking was 
indulged in by Messrs. Brock, Nahm, Ambler, Walker, Bryan, 
Randall and Flower. The sentiments expressed by the different 
speakers showed emphatically that the club is a success, and 
that its future is bright beyond their expectations of a year 
ago, and further, that the electrical interests of St. Louis are 
active and progressive. To Mr. J. H. Rhotehamel is due most 
of the credit for the success of the evening, if not, indeed, 
the greatest share of credit for the entire success of the club, 
he having been one of the charter members and an enthusiastic 
supporter from the beginning. 


CANADIAN NOTES, 
OTTAWA, Dec. 9, 1893. 
The Councillors are discussing an elec- 








KNOWLTON, QUE. 
tric light project. 

BRACEBRIDGE, ONT.—The Council has decided in favor of 
an electric light plant. 

PRESTON, ONT.—Mr. Robert Walker, of the Del Monte Hotel, 
will install an electric light plant in his hotel. 


BUCKINGHAM, QUB.—The Civic Finance Committee has de- 
cided to borrow the sum of $25,000 for an electric light project. 

PETERBOROUGH, ONT.—The light and power company has 
decided to purchase a steam plant. The engine will be of 150 
h. p. 

VICTORIA, B. C.—An electric railway will be built along 
China Creek to the Alberni mines and a smelter erected at its 
terminus. 

MONTREAL, QUE.—The St. Jean Baptiste Electric Light 
Company will erect a new power house at the corner of Rachel 
and Montana streets. 


~ News of the Week. 
THE TELEGRAPH. 


THE COMMERCIAL CABLE COMPANY has signed a con- 
tract with Siemens Bros. & Company. (limited), of London, for 
the manufacture of a new Atlantic cable, to be laid between 
Ireland and Nova Scotia during the coming spring. This cable 
will be the third one owned by the Commercial Cable Com- 
pany. It will be 2,200 miles in length, and is to be made to a 
specification insuring greater carrying capacity than any cther 
cable of the same length. It will also be of special strength in 
order to resist ships’ anchors in fishing waters 

THER PACIFIC CABLE PROJECT.—The new proposal of Mr 
Sanford Fleming for a trans-Pacific cable, which he intends 
submitting to the Canadian and Australian governments, 
tains four alternate routes, all of which will have Vancouver 








con- 


as the Oanadian terminus. The length of the shortest route, 
including branches, would be 6,204, and of the longest, 8,264 
nautical miles. The cost of the former is estimated at £1,380- 


000, of the latter £1,825,000. The proposed rate of two shillings 
a word for transmission over the new cable would reduce the 
rate between Australia and England to 3s. 6d. per word in place 
of 4s. 9d., as at present. Assuming the fixed charge to be 
£144,350 a year, and the cable completed in 1897, Mr. Fleming 
estimates a deficiency of £31,000, £20,000 and £8,000 for 1897, 
1898, 1899, respectively. The fourth year there would be a 
surplus of £2,000, which would increase gradually to £60,000 In 
1906. These figures also include provision for extinguishing 
the subsidies now paid. 

THB TELEGRAPH IN WEST AUSTRALIA.—The telegraph 
system of West Australia is owned by the government. An 
advantage of government ownership was recently shown when 
a line was built several hundred miles through the uninhabited 
bush in order to reach a district being opened for settlement. 
The regular charge for shilling for 20 words. 
There are also an urgency rate of double this, upon payment 
of which a message is given precedence in sending, and a half- 
rate for messages held to be sent at times when there is a 
lull in the regular service, corresponding thus somewhat to 
our pight messages. Half-rate messages are not delivered di- 
rectly, but are sent to the post office, where they are treated 
the same as letters; they are much used for communication 
with coast and other towns having a steamer mai service, the 
replies in most cases being sent by the latter, a great saving 
over the regular mail time being thus made. The extent of the 
telegraph system muy be judged from the fact that 
are sent over as great a length of line as 3,200 miles. 


messages is a 


messages 





ELECTRIC LIGHT AND POWER, 


N. J., 
MICH., 


KEARNY, 

PLYMOUTH, 
lighting. 

AURORA, 
trie lighting. 

SENECA FALLS, 
plant at this place. 

FREDONIA, N. Y.—A 
incandescent lights. 

BARTOW, FLA., wants the electric light in connection 
water-works to be erected, 


is discussing a municipal lighting plant. 


is considering the adoption of electric 


ORB.— Residents of Aurora are contemplating elec- 


N. Y.--Fire has destroyed the electric light 


company has been formed to furnish 
with 
the new 
SANDWICH, ILL.—The town will issue bonds to the amount 
of $7,000 to pay for an electric light plant. 
OVID, N. Y.—Residents are trying to form a stock company 
to Nght the streets and buildings by electricity. 
POTOMAC, ILL, distinction of 
voted against the adoption of the electric light. 
SPRING VALLEY, ILL 
has promised to improve its plant. 
NEOSHO, MO.—A committee on electric lighting is 
corresponding with several firms, but. nothing definite has been 


enjoys the uniqne having 
The Spring Valley Blectric Company 
It needs new boilers. 


special 


done. 


HORSEHEADS, N. Y.—There is a strong movement in favor 


of electric street lighting, but it has not yet taken definite 
shape. 

DANFORTH, ME.—Meetings held to consider the matter of 
electric street lighting have been unable to accomplish any- 


thing. 


THE ELECTRICAL WORLD. 


ETNA, PA.—Etna has appropriated $15,000 for electric light 
plant. Plans have been made and work will begin in the 
spring. 

FAYETTEVILLE, N. C.—The Fayetteville Water-Works Com 
pany will put in an electric light plant in connection with the 
water-works. 

MIDLAND PARK, N, J.—It is the intention of Thomas A. 
Banta to have the electric light extended from Ridgewood to 
Midland Park. 

CINCINNATI, 0.—Wm. Gerdes will improve his hotel at Fifth 
and Home street, Cincinnati, O., and add electric lights and 
an electric elevator. 

CONWAY, MASS.—The Conway Electric Company is taking 
shape for a petition. It has been filed by 25 prominent citizens, 
asking for incorporation. 

WEST SALISBURY, NEAR MEYBPRSDALE, PA.—Residents 
are agitating for an electric light plant in connection with the 
elevator now being built. 

WASHINGTON, D. C©.—The Northeast Washington Citizens’ 
Association is urging the district authorities to establish a 
municipal electric lighting plant. - 

PRAIRIE DU CHIEN, WIS.—The Prairie City Electric Com- 
pany, capital $7,000, has been organized, and will apply for a 
franchise for electric street lighting. 

YORK, PA.—The Finance Committee has made an unofficial 
report in favor of the city owning its electric plant for street 
lighting, but nothing definite has been done. 

BRONXVILLE, N. Y.—A new power station will soon be es- 
tablished in the old mill to furnish electric lights to Lawrence, 
Armour Villa, Yonkers and other nearby points. 

NEWARK, N. J.—The Grand Jury of Essex County have 
presented a report which states that the electric lighting at 
the Essex County Retreat for the Insane is insufficient. 

HUDSON, MASS.—It is likely that the matter of the proposed 
purchase of the electric light plant now installed and working 
will be brought up at a meeting of the Town Council next 
March. rs 

BLOOMFIELD, N. J.—The committee in the matter of water- 
works and electric lights has submitted a report on site for a 
plant, and a canvass is now being made to see how many lights 
can be used. 

BERKELEY SPRINGS, W. VA.—At a special meeting held at 
Berkeley Springs to decide upon a bond issue of $10,000 for 
water-works and an electric lighting plant the proposal was car- 
carried with only 28 dissenting votes. 

GREENVILLE, O.—At the petition of 200 prominent 
dents, a franchise has been granted by unanimous vote to Es- 
teval Lawrence for 20 years for an electric lighting 
here, and work will at once be begun. 

MILLVALE, PA.—The Quarter Sessions Court has refused to 
grant an injunction to restrain the authorities of Millvaie 
Borough from issuing $80,000 in bonds for street improvements, 
water-works and electric street lighting. 

PERRY, IA.—The breaking of a belt of the 
electric light plant caused thousands of dollars 
will leave the city in darkness for some time. 
a totai wreck, and the plant has been demolished. 

COTTAGE CITY, MASS.—The petition of the Cottage City Elec- 
tric Light and Power Company has been granted by the Select- 
men of Cottage City. The plant will cost $60,000, and will be 
located near Eastvyille, so as to supply light to Vineyard Haven 
also, 

AUGUSTA, GA.—T. J. Summers has been appointed superin 
tendent of the Augusta Gaslight Company, and he and Hon. 
George T. Barnes have gone North in the matter of making cer- 
tain improvements to the gas plant. They also to 
start an electric light plant, and will bid for the contract to 
light the streets by electricity. 

NIAGARA FALLS, N. Y.—A motion of Alderman Eames has 
been carried, directing the city attorney, Innes, to draw up a 
resolution declaring the contract of the Buffalo and Niagara 
Falls Electric Light and Power Company void. The application 
of Isaac Davy for permission to erect poles and string wires 
for furnishing electric light was granted. 

GREAT BARRINGTON, MASS.—The Berkshire Electric Light, 
Heat and Power Company, capital $10,000, in which 
Stevens and Hyer are interested, has proposed to furn’sh elee ri: 


resi- 


system 


engine of the 
damage, and 
The engine is 


propose 


Messrs. 


light and power for Great Barrington, but it has been shown 
that no public hearing in the matter has been held, and the 


work has been posponed. The local company at 
ground will doubtless file a strong objection. 

OGDEN, UTAH.—A company has been organized to utilize 
the water power of Ogden River, and to establish a plant that 
will furnish the motive power necessary for all kinds of manu- 
fracturing and industrial enterprises, and to offer encourage- 
ment and the necessary inducements for their location 
The officers are: George Q. Cannon, president; F. J. 
president; C. K. Bannister, secretary and treasurer; Frank J. 
Cannon, general manager; C. K. Bannister, chief engineer, and 
these, with Wilford Woodruff, Joseph F. Smith, John R. Wind- 
er and A. B. Patton, form the board of directors. 


BALTIMORD, MD.—Mayor Latrobe seems to be firmly of the 
opinion that the city will be compelled to do its own street 
lighting. He said that the complaints against the lights and 
various difficulties encountered in the matter of lighting the 
streets all point to the only solution in his mind, and that is 
that the city buy the necessary plant and light its streets and 
publie build'ngs itself. ‘This is what it will have to come to,”’ he 
he said, “and we are now doing a little experimenting in that 
direction.’? The mayor thinks that in this way the city could 
obtain superior lights and that the original cost need not reach 
a half million dollars, 

THE CATARACT CONSTRUCTION COMPANY, Niagara, 
recognize that there will naturally spring up a number of small 
businesses in the machine line which cannot afford, nor would 
such firms care to take lands and erect, a shop. To accommo- 
dute these the company will erect a large building, furnishing 
it with shafting, divide it off into rooms or sections, provide 
it with power and lease floor room as a firm or individual de- 


present on the 


here. 
Kiesel, vice- 


sires. The power will be by electricity, and the cables in the 
conduit constructed to the Pittsburgh Reduction Company’s 


works will be tapped for the power. This building will be con- 
structed over the shaft now being sunk on the opposite side of 
the river. 

RUTLAND, VT.—The Marble City 
cured the public lighting contract at 
thousand ¢@«. p. 1 A. M. 
contract and 25 cents for five-year contract; 2,000-c, p. 
55 cents per night for one-year contract 


Electric Company has se- 
the following terms: Two 
ares, 35 cents per night for one-year 
sunset- 
and 34 


sunrise ares, 


cents for five-year contract; 16-c. p. incandescents for public 
buildings at 4 cents per night for one-year contract and 3 


cents for five-year contract. The Rutland Electric Company has 
brought an injunction against the city, forbidding the granting 
of permission to the Marble City Company to carry out the con- 


‘it has withstood the ordeal of a fire. 


DEC EMBER 16, 1893, 
tract, and also another against the Marble City company to 
restrain it from attempting to carry out its part of the con 
tract. The ground on which the injunction proceedings wer 
brought is that the committee on lights did not sign the resolu 
tion awarding the contract to the Marble City Electrie Con 
pany, and also that a member of the council—Alderman Sheldon 

who voted on the question, is a stockholder in the new com 
pany. 

CINCINNATI, ©O.—It is reported that the Edison Electric 
Company and the Cincinnati Gaslight and Coke Company will 
combine. In relation to a recent contract awarded to the latter, 
for which the mayor is held responsible, the ‘‘ Tribune ”’ says: 
“The contract with the Edison company makes a street lamp 
cost the city $84.90 per year, and under the gas company ov- 
dinance $345.92 per year (awarded on a watt basis). Do not 
understand us as saying that the gas company will charge the 
city this last price. That is the maximum price it is allowed 
to charge. Such a price would savor too much of highway 
robbery for even the gas company to foster. But the gas com- 
pany will come along, after a short time, and graciously propose 
to do street lighting for about $100 to $140 per year per lanip, 
not $84.90, and the mayor and the board of legislation and al] 
other necessary municipal authorities will protest what a good, 
kind company it is, hasten to pass the necessary legislation, 
the city, as usual, will be fleeced, and the taxpayer will walk 
up and settle the difference.”’ 

THE BRUSH ELECTRIC LIGHT COMPANY, of Baltimore, 
Md., which had been furnishing the city with about 1,500 are 
lights, and also transacting a large business in commercial are 
and incandescent lights, with a working capacity of 3,000 h. p., 
was recently the victim of a disastrous fire. The conflagration 
occurred on the night of Oct. 14, and before it was extinguished 
the entire plant was completely gutted, and at one time it was 
feared that all the are and incandescent dynamos, engines, 
boilers, switchboards, ete., were entirely destroyed. Neverthe- 
less, in spite of the havoc wrought, the company, within four 
weeks after the damage had been done, had so overcome the 
effects of the fire as to again take entire charge of the city 
lighting. The manner in which this was accomplished reflected 
great credit upon the energy, ingenuity and ability of Edwin 
A. Baker, the superintendent of the plant, and demonstrated 
what can be done with first-class station apparatus, even after 
3efore the fire there were 
in the station thirty 60-light Brush are dynamos, eight 30-light 
Brush are dynamos, six 3,000-light Westinghouse A. C. dyna 
three 125-light Westinghouse A. C. dynamos, and six 
Waterhouse arc machines. There were 15 engines, a 1,000-h. p. 
Corliss, a 500-h. p. Buckeye, two 250-h. p. Buckeyes, a 300-h. p. 
Buckeye, a 150-h. p. Buckeye, two 125-h. p. Buckeyes, two 60- 
h. p. Ball, a 100-h. p. Ball, and four 250-h. p. Westinghouse. 


mos, 


The plant also contained four batie ies of three boilers each. two 


batteries of two boilers each, two 500-h. p. boilers, three switch- 
boards and ten Stillwell regulators. The boilers were not 
damaged at all, but all the dynamos and engines were injured. 
However, under the superintendence of Edwin A. Baker, one 
of the Westinghouse engines was repaired sufficiently to hazard 
its operation. This experiment proved successful, the engine 
doing its work as well as ever. Another experiment, proving 
equally suecessful, was made with a Westinghouse 3,000-light 
incandescent machine. This machine had been but. slightly 
damaged, and, as the company was more anxious for are than 
incandescent lights, the experiment of running are lights from 
this machine was made, with the result that within a week of 


the fire one Westinghouse A. ©. incandescent light machine 


and one 250-h. p. Westinghouse engine, with 100 pounds of steam, 


furnished the city with 348 are lamps. In the meantime, the 
Westinghouse company, of Pittsburgh, Pa., loahed the light 
company three D. C. railway generators, which were coupled 
in series and used to furnish 165 additional arc lamps. This 
what can be done with first-class 
were 


shows electrical 


started to run are 


apparatus. 


These railway generators lights on 


Noy. 8, and since then they have been operating seven circuits 
of a total of 250 lights. They are operated by another West- 


inghouse engine, which also passed through the fire. On Noy. 
13, thirty days after the fire, the company had again complete 
charge of the city lighting, and the lights in the streets had 


not been affected at all by the fire. Since then the work of 


rebuilding the station has been progressing with great rapid- 
ity. A new building is being erected, and when the plant Is 


finished it 
stations of 


will probably be one of the most complete. «central 

electric lighting in the country. The new plant 
will have several Westinghouse World’s Fair incandescent ma- 
directly connected, and the ground space will have a 
capacity of 90,000 incandescent lights, 3,500 are lights and a 
number of generators for the supply of power. 


THE ELECTRIC RAILWAY. 


RALEIGH, N. C.—Owing to the stringency of the times the 
entire electric street railway has stopped running cars. 

ELECTRIC FUNERAL TRAINS.—The Cleveland, 0O., electric 
railways are considering the subject of running funeral trains. 

LOWELL, MASS.—The 


chines, 





Lowell & Reading Street Railway 


Company has been granted locations in Billerica and Tewks- 
bury. 
CUDAHY, WIS.—Property owners will meet at Hugo Koef 


fler’s office to ask the Milwaukee 
extend its line to Cudahy. 

HARTFORD, CONN.—The special committee of the Common 
Council will recommend the extension of the trolley 
all lines in the city. 

NEW ROCHELLE, N. Y.—It is stated, on good authority, that 
a company is being formed to build a street railway from New 
Rochelle to Highland Park. 

MELROSE, MASS., capitalists are having estimates 
with a view to constructing an electric railway to run throug? 
the eastern section of the town. 

WORCESTER, MASS.—The City Council has granted a frab- 
chise to the Consolidated Street Railway Company 
its tracks in Lincoln street to North Park. 

COVINGTON, KY.—A new street railway will be built by the 
Covington, Newport & Cincinnati Street Railway Company from 
Newport to Evergreen Cemetery, about 2% miles. 

LIBERTY, N. Y.—Engineers and contractors of the 
& Western Railroad are looking over the ground in the matter 
of an electric railway from Liberty to White Lake. 

RALBIGH, N. ©C.—A company is being formed in Raleigh 1 
operate the street railway and extend and improve the same 
John C. George, of Baltimore, is president of the road. 


Electric Street Railway to 


system on 


made 


to extend 


Ontarie 


FREDERICK, MD.—Among those interested in the proposed 
electric road from Frederick to Middletown are Thos. H. Hall. 
Cc, C. Carty, Charles Wertheimer and John ©. Hardt, of Fred- 
erick. 

BRIDGEPORT, CONN.—The Bridgeport Traction CompatY 
has formally presented plans to the Board of Councilmen {! 
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extension of lines and equipment with the trolley system, and 
the matter was referred to the Streets and Sidewalks Com- 
mittee. 

MARLBORO, MASS.—Residents of Marlboro are hoping that 
the aldermen will grant the franchise asked for by the State 
central Street Railway Company to build an electric line to 
Worcester to the end that work may soon be. begun. 

THH JWRSEY CITY CONSOLIDATED TRACTION COM- 
PANY’S electric street railway service was paralyzed on the 
evening of Dec. 5 as the result of a snow storm, causing great 
inconvenience to residents of the suburbs returning from New 
York. 

KINGSTON, N. Y.—The Lake Katrine Hotel Corporation has 
decided to build an electric road from its hotel, at Lake 
Katrine, in the suburbs of Kingston, to Kingston proper, work 
to be begun as soon as spring weather permits, the estimated 
cost being $50,000. 

PHILADELPHIA, PA.—The Railroad Committee of Councils 
have before them a bill granting trolley privileges to the Citi- 
gens’ North Philadelphia Street Railway Company, whose line 
js projected north of Eleventh and Cambria streets through 
Rising Sun and Hunting Park. 

OPTION, ALLBGHENY Co., PA.—A charter has been granted 
to the Monongahela River & Broughton Railway Company to 
puild a road from Option, in Allegheny county, to Hayes Sta- 
tion, in the same county; capital $50,000. The officers are John 
A. Schully, Charles Donnelly and Frank Armstrong. 


HBPLLERTOWN, PA.—The Hellertown Board of Trade has 
appointed the following committee to confer with the Board 
of Trade of South Bethlehem in the matter of an electric rail- 
way between these points: Dr. H. D. Heller, Hon. Jere 8. Hess, 
J. B. Leith, James Wagner and George B. Deemer. 


OARLISLE, PA.—Among those interested in the Cumber- 
land Valley Traction Company referred to hereinbefore are 
John R. Lemon, of Tyrone, Pa.; Wm. J. Ickes, of Altoona, Pa.; 
John R. Miller and Charles and William Wigton, of Altoona, 
Pa. They have taken over the Cumberland Valley Electric 
Passenger Railway Company. 

MR. J. T. VOSS, formerly with the Athens Street Railway 
Company, has been appointed superintendent of the consolidated 
street railway lines of the Atlanta Traction Compiny and the 
Atlanta Street Railway Company, at Atlanta, Ga. The new com- 
pany is known.as the Atlanta Traction Company. The com- 
pany intends soon to float its bonds, pay off all indebtedness, 
and put its business on a sound basis. 

THE ATLANTA TELEPHONE COMPANY has brought suit 
against the Atlanta Consolidated Street Railway Company for 
$3,000 damages. The suit is the outcome of a fire in the tele- 
phone exchange, which was caused, it is alleged, by a short 
circuit through a telephone wire, knocked down on the trolley 
wire by the trolley of a passing car. No guard wires were 
up on that part of the line, and hence the suit. 

CINCINNATI, O.—Sealed proposals will be received by the 
Cincinnati Street Railway Company to Dec. 28, at its office, 
northwest corner of Fifth and Walnut streets, Cincinnati, O., 
for the following 12 boilers of the ‘“‘water tube type, each boiler 
having not less than 3,600 square feet heating capacity; eight 
automatic cut-off engines of 800-h. p. capacity each, eight mul- 
tipolar electric railway generators of 500-kw. capacity each, 
all as per specifications in the office of Bert L. Baldwin, me- 
chanical engineer, Rooms 20 and 22, Lincoln Inn Court, 227 
Main street, Cincinnati, O. 

A GIGANTIC BLECTRIGO RAILWAY SCHEME.—It is re- 
ported that ex-Secretary of the Treasury Foster is at the head 
of a scheme to build an elevated electric road between the 
cities of New York and Chicago, and they announce that, al- 
though the cost is expected to reach $100,000,000, they have 
already succeeded in interesting enough capital to insure the 
consummation of their plans. The plans of the company call 
for a double track road to be built entirely of steel. By the 
elevation of the tracks there will be no grade crossings or other 
obstructions to a high rate of speed, and it is expected that 
the new road will be able to afford a passenger train schedule 
of over 100 miles per hour. The Foster people have already 
secured patents for devices to prevent the cars leaving the 
tracks, and there can be no collisions, as no switches will be 
permitted on the road, the intention being to use it for pas- 
senger and mail traffic only. The present plans of the com- 
pany contemplate a route that will embrace the following cities: 
New York, Philadelphia, Pittsburgh, Cleveland, Sandusky, ‘To- 
ledo, and through to Chicago. It is confidently expected that 
the run from Chicago to New York will be made in 10 hours, 
and possibly less time. The gentlemen whom Mr. Foster has 
interested in the enterprise have been in session at Cleveland, 
and it is announced by the press of that city that they are now 
prepared to let their contracts and begin actual work. The 
progress of the enterprise will be sure to attract the attention 
of the whole world. 





LEGAL NOTE. 





THE AMERICAN STREET RAILWAY ASSOCIATION, 166 
Montague street, Brooklyn, has issued Nos. 7 and 8 of their 
pamphlets on street railway law, containing the decisions in 


two cases affecting the street railway interest. No. 7 is a 
decision sustaining a verdict for personal injuries, deciding that 
where, in an action against a street railway company for per- 
sonal injuries, the evidence for the plaintiff shows the absence of 
hegligence on his part, and negligence on the defendant's part, the 
questions of negligence and contributory negligence are for the 
jury, though the trial court concedes that, if defendant’s ev!- 
dence is accepted as true by the jury, plaintiff is not entiteld 
to recover. No. 8 is a decision in regard to liability for dam- 
ages, and lays down the law that where the president of a 
corporation grants a request of a teacher for permission for a 
class of 30 or more pupils to visit the company’s power house 
for the purpose of viewing the machinery, such _pupils are mere 
licensees, to whom the company owes no duty to provide 
danger of accident. Where one of such pupils, 
inspecting such machinery in company with the class 
and teacher, stepped into an open and unprotected vat of hot 
Water located where he was unable to see it, the company Is 
hot liable for damages for failure either to warn him of the 
*Xistence and danger of the vat, or to protect it by cover or 
railing, or to sufficiently light the building to enable him to 


‘iZainst the 
while 


see it, 





PERSONAL NOTES. 


MK. STEPHEN WILCOX, of the Babcock & Wilcox Com- 





pany, died at his residence in Brooklyn on Nov. 27. 
ey JAMES SWINBURNE has retired from the position of 
electrical editor of “ Industries and Iron,’’ but will still remain 


& Contributor, 


THE ELECTRICAL WORLD. 


MR. FREDERICK BATHURST, of the Schenectady General 
Electric Works, sailed for Europe Dec. 6 on the ‘ Majestic ”’ 
in response to a cablegram announcing the serious illness of his 
father. 


MR. WILLIAM J. HANCOCK, A. M. I. C. E.; M. 1. E. B., su- 
perintendent of government telegraphs for Western Australia, 
was in New York for a week previous to faking passage for 
England on the Majestic. 

MR. W. H. M’CULLOUGH, who has been connected with the 
Great Southern Telephone and Telegraph Company for the last 
15 years, beginning as messenger boy, is now general auditor 
and superintendent for the States of Mississippi and Louisiann, 
with headquarters at Vicksburg. 

MR. D. M’FARLAN MOORE delivered an interesting lecture 
before the Brooklyn Institute, Dec. 1, on “Decorative Elee ric 
Lighting.’ The admirable manner in which the electrie light 
lends itself to decorative effects was illustrated by dose-cip- 
tions and‘ photographic lantern views of numerous decorative 
installations. 

PASSED ASSISTANT ENGINEER A. M. HUNT, United 
States Navy, has accepted an invitation to take charge of the 
mechanical engineering part of the California Midwinter Fair. 
the Navy Department having granted the necessary leave of 
absence. With Mr. Hunt in charge of the mechanical depart 
ment and Mr. W. F. C. Hasson chief of the electrical depart- 
ment, the technical success of the Exposition is assured, and 
its promoters are to be congratulated upon their success in hav- 





ing procured such excellent aid in carrying out this difficult 
part of the enterprise. 
MISCELLANEOUS NOTES. 
MOTORS ON RAILWAY CIRCUITS.—The Michigan insur- 


ance inspection bureau has forbidden the employment of motors 
and lights on the same circuits with trolley wires using a 
ground return outside of power houses, and in Schenectady the 
insurance has been increased 2 per cent. on such risks. 
ELEOTRICITY ON CANALS.—A company has 
porated in Maryland for the purpose of applying electricity on 
the Ohesapeake and Ohio Canal. Further experiments will 
probably be made on the Erie Canal with boats, of which the 
usual bluff bow and stern will be modified. An experiment in 
electric canal propulsion will be made at GOhillicothe, O., the 
current, to be taken from the city street railway power house, 
THH CHICAGO BLECTRICAL ASSOCIATION. —This 
ciation of young electrical workers now holds itS meetings in 
new quarters in room 918 Masonic Tempe, and its present 
series of technical discussions promises to be a very interesting 
one. Last week Mr. G. Monrath presented an illustrated paper 
on ** The Electrostatic Production of Ozone,’”’ recalling some of 
his experiments at Marseilles, Ill. At the coming meeting, Dec. 


been incor- 


dSso- 


19, the discussion will be on the most convenient forms of 
wiring tables. 
LIGHTING THE CAPITOL.—The capitol at Washington is 


now lighted by ‘ display plants put in a number of years 
ago, for which the government pays a rental of $200 per month 
while Congress is in session. Owing to a report of Lieutenant 
Bradford, of the United States Navy, condemning the alternat- 
ing system for this use, Congress has refused to purchase the 
plant, and thus far has also refused to purchase a new one, 
thereby continuing to get the use of the present plant at a loss 
to the owners, 

THE NEW ORLEANS ELECTRIC CLUB has effected a 
porary organization, with Prof. Brown Ayres and H. G. Malo- 
chee as president and secretary, respectively. A committee on 
constitution and by-laws was named as follows: Prof. Brown 
Ayres, Tulane University, chairman; Prof. B. V. Dixon, Tulane 
University; Mr. E. L. Bemiss, Edison FPlectric Light Company; 
Mr. G. A. Hopkins, New Orleans Traction Company, and Dr. 
W. O. Scheppergrell, Eye, Ear, Nose and Throat Hospital. 
About 45 gentlemen were present at the preliminary meeting, 
and 15 letters themselves as 
hearty accord with the movement. 

WORLD’S FAIR SUILT.—The World's Columbian 
has been sued by the Yale-Towne Manufacturing 
William Sellers & Company, the Morgan Engineering Company 
and the Edge Moor Bridge Works, all Eastern iron manufac- 
turers. The plaintiffs together entered into a contract with the 
World's Fair to construct three big electric cranes, which were 
among the sights in Machinery Hall. The Yale-‘Towne 
pany constructed the runways, while each of the other plain- 
tiffs furnished a crane. When the time for the final 
settlement between the firms and the Exposition ar 
rived, the parties were unable to agree, the Exposi 
tion people claiming that they were damaged by reason 
of delay in the completion of the cranes. The plaintiffs allege 
that the World’s Fair failed to furnish sufficient power for one 
of the cranes, and that the electric machinery was damaged 
by rain and snow, which came through the roof of the building 
The plaintiffs bring suit for $25,000 damages. 

A SUBMARINE ELECTRIC BOAT. 
Wis., has built a submarine boat which is prope!led 
by storage batteries. It carries an are searchlight in a dome 
and is lighted internally with incandescent lamps. ‘Mhe air 1s 
“electrically purified’? before being breathed, the inventor clalim 
ing this to be necessary for two reasons, the first being ‘‘that 
the air, after passing through the various chemical and other 
processes, Was found nearly unfit for use, if not poisonous, on 
account of the small quantities of the strong chemicals always 
carried over in the air current and capable of being precipitated 
only by means of an electric current; the second reason was 
that in electrifying the air it has a more invigoruting and less 
deteriorating effect upon the human system, the latter due to 
the fact that the occupant is hermetically sealed or confined in 
so small a space.’ A reporter of a local newspaper recently 
made a trip under water in the boat and found that it worked 


Leln- 


others sent expressing Leivg 
Ex posit ion 


Company, 


Richard Raddatz, of 


Oshkosh, 


successfully. 

THE NBW WESTINGHOUSE BLNCTRIC WORKS, at Brin 
ton, Pa., will comprise eight buildings, and will occupy ground 
space 400 feet wide and a half mile in length, The machine 
shop and warehouses, for which the plans have been completed, 
will cost upward of half a million dollars, and will be supple- 
mented later on by an office building, punch department, foun- 
dry, power plant, carpenter shop, tin shop and heating depart- 
The machine shop will be 231% feet wide by 754 feet 


ment, 
long. It will be a two-story brick building, with internal steel 


In the first story and side aisles it will contain 
In the central raise there will be 
The warehouse will be of similar 


construction. 
four 10-ton electric cranes, 
two 30-ton electric cranes, 


construction and will be 76 feet wide by 754. It will 
also be two stories high. It will contain four 10-ton 
electric traveling cranes and two of two tons” each, 


There will be railroad tracks on either side of the building and 
on one side of the machine shop. An elevated track will run 
along the east side of the warehouse, so that freight cay be 
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loaded and unloaded from either story. The tracks will enter 
each of the eight aisles of the two buildings, making the ship- 
ping facilities admirable. The machine shop and warehouse 
will be connected by fire bridges and will be equipped with 15 
elevators, each with a eapacity of three tons. The buildings 
will be heated by steam and will be supplied with electric 
fans for the even distribution of the heated air. The punch 
department and foundry will each be nearly as large as the 
machine shops, and the power plant will be about half as large 
as the warehouse. It will be used simply for boilers and en- 
gines. The tin shop and heating department will also occupy 
nearly as much space as the machine shop. The office building 
will be two or three stories high, it has not been decided which, 
but will be equipped with all the modern conveniences. It Is 
expected that the plant will be completed within six months 
after the comtracts are let. All the old plants will then be 
and the works and offices transferred to Brinton. 
It is the purpose of the company to advertise for bids for the 


sold 


construction of the buildings immediately. About 2,000 men 
ure employed at present by the Westinghouse Electric and 


Manufacturing Company, which is probably 50 less than the 
highest number ever employed, and the force is being increased 
almost every day, 

Trcde and Industrial Notes. 

WM. F. BREIDENBACH has left Buffalo on an extensive 
business trip through the south and west for the purpose of 
introducing the Kester are lamps and other specialties manu- 
factured by the F. P. Little Electrical Construction and Supply 
Company, 

THE METROPOLITAN ELECTRIC COMPANY, Chicago, IIl., 
is gathering together an important line of electric railway de- 
prominent among which are the Standard Paint Com- 
pany’s P. & B. specialties, the ‘‘ Anti-Thunderbolt” oil paper, 
special oil glass insulators, N. I. R. feed wire, ete. 

THE CENTRAL ELBPOTRIC COMPANY, Chicago, report 
having secured some large construction orders in the last 10 
days, and are having a thriving business on their Banner 
weatherproof wire and have also secured the contract for the 


conduit and fittings and Okonite wire for the finest residence 
in the State of Ohio. 





vices, 


THE BALL ENGINE COMPANY, Erie, Pa., has sold the 
500-h. p. cross-compound condensing engine exhibited by them 


at the World’s Fair to the Maryland Lighting Company, Balti- 
more, Md. This engine received the highest award. The par- 
ticular work of the engine at the Fair was the illumination of 
the electrical fountains. 

MESSRS. HINE & ROBERTSON, of 57 Cortlandt street, New 
York, report they have been unable to keep abreast of orders 
for their straight line indicators. This company is perfecting a 
valuable improvement on the present indicator, which shortly 
will be placed upon the market, and until which time they ask 
the indulgence of those who have placed their orders with them. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, reports 
that if any one thing more than another has attracted con- 
siderable attention of late in Chicago, and, in fact, wherever 
it has been heard of, it is certainly the new Washington al- 
ternating are lamp for incandescent circuits. It, there- 
fore, that it has feel elated in having 
secured the Western selling agency for this desirable specialty. 

Oo K. KARTZMARK & BROTHERS, Hamilton, Ont., have 
tuken over the business of the late Mr. Geiss, and added an 
electrical department to it. Being practical mechanics and elec- 
tricians, having had 17 years’ experience in New York in the 
best electrical factories, they are ready to take orders for all 
kinds of mechanical and electrical work, experimental work, 
model making, designing and manufacturing of fine machinery 
and tools, ete. 


considers reason to 


THE BRRLIN IRON BRIDGE COMPANY, of East Berlin, 
Conun., are putting a roof on the new purifier house of the 


They have also received an 
Reading Traction Com- 
the roof of iron. The 


Northern Liberties Gas Company. 
order for a from the 
pany. The side walls will be of brick, 
building will be 85 feet in width and 180 feet in length. The 
width is divided into two parts of 42% feet each, a row of 
columns supporting trusses at the centre. 

QUEEN & COMPANY, INCORPORATED, Philadelphia, are 
how bringing out a “Style B’’ of their ‘“‘Acme’’ engineering set, 
which is completely self-contained, comprising bridge, mheestat, 
I)’ Arsonval galvanometer, battery and keys, all mounted in a 
highly finished mahogany box, 84 inches by 5% inches by 5 
inches, that weighs less than six pounds ready for use. The 
extreme portability of the apparatus and the fact that rapid 
measurements can be made under conditions that do not admit 
of another type of galvanometer being employed, recommend 
the set to the careful consideration of intending buyers. 


MANNING, MAXWELL & MOORE, 111 and. 113 Liberty 
street, New York, have issued a new edition of their colossal 
catalogue of railway and machinists’ tools and supplies, which 
contains no Jess than 1,108 imperial quarto pages and nearly 
6,000 illustrations. The paper and printing and binding are of 
the best quality, the latter being particularly substantial and 
tasteful. Electrical appliances are directly represented by a 
full line of electric cranes and watchmen’s clocks, while every 
tool that could be required in the shop is illustrated and de- 
scribed, 

THE J. W. FOWLER CAR COMPANY, of Elizabethport, N. J., 
are now delivering their improved electric snow sweepers at 
the rate of about one a day. Of those recently shipped, two 
went to the Baltimore Traction Company, Baltimore, Md.; one 
to the Seranton Traction Company, Scranton, Pa.; one to the 
Hartford & Wethersfield Horse Railroad, Company, Hartford, 
Conn., and three to the Atlantic Avenue Railroad Company, of 
Brooklyn, N. Y. They have some large orders for electric cars 
on hand, and having a plant with all the latest improvements, 
only 504% pounds. The gun will be used principally on shipboard, 

THE EDDY ELECTRIC COMPANY has designed an electric 
inetor be applied to a Gatling gun that promises in part 
to revolutionize machine gun firing. The idea is not a new 
one, but this is the first time that its application has been suc- 
The motor is in the breech of the gun and is protected 
from the enemy’s shots by a metal case. It can be detached 
at any time and a crank substituted. By the motor 3,000 shots 
a minute can be fired, while by the crank the gun will discharge 
only 1,200. The motor is 1h. p., and is very small, weighing 
only 50% pounds. The principal use to which the gun will be 
put will be on shipboard. 


new car house 


cessful. 


Business Notice. 


BATTERY CUT-OUT, CHHAP.—Sensitive, reliable, never re 
quires attention. Gas lighting much improved by its use, Bec. 
trie Supply Company, of 105 South Warren street, Syracuse, N. Y, 
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500,867. SPRING-JACK CLEANER; C. G. Brady, Chicago, Ill. 
eon filed »pt. 30, 1891. The combination with a 
strip of tough, flexible material, of the plunger secured there- 

to, and an incasing tube adapted to be thrust into a spring- 


509,878. SIGNALING TELEGRAPH; Michael J. Burns, Lowell, 
Mass. Application filed Nov. 25, 1892. In a signaling system, 
the combination with a multiple transmitting apparatus 
adapted to send both emergency and duty calls, of a circuit 
changer at the central station adapted to act as a transmit- 
ter, means for setting the same to be operated automatically 
upon receipt of a duty signal, and a bell at the central sta- 

m controlled by d circuit changer so as to be sounded 
automatically when the said circuit changer is operated. 
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No, 509,954.—DyNAMO ELECTRIC MACHINE. 


500,932. TESTING APPARATUS FOR MULTIPLE SWITCH- 
BOARDS; Frank R. McBerty, Downer’s Grove, lll. Applica- 
tion filed Feb. 7, 1893. The combination in a normally dis- 
continuous test “circuit including a source of electromotive 
force, of a condenser, a telephone, a device adapted to render 
the current through it pulsatory or alternating, and means 
for closing the said test circuit, whereby. when _ said circuit 
is closed a tone of short duration is produced in said tele- 
phone. i wee 


509,951. MANUFACTURE OF setAL FOIL; Ehregott Schro- 
der, Berlin, Germany. Application filed Jan. 11, 1887. The 
process of making metal foil of extreme thinness by coating 
smooth bodies which are conductors of electricity with a thin 
film of an organic substance and then precipitating upon said 
film a precipitate of the metal, of which the foil is to con- 
sist, and withdrawing from the said bodies the foil thus 
formed. 


500.9538. REGULATOR FOR DYNAMO-ELECTRIC MACHINES; 
Oharles BE. Scribner, Chicago, Ill. Application filed Dec. 10, 
1888. The combination with the commutator of a dynamo- 
electric machine, of a brush carrier, brushes mounted thereon 
and bearing upon said commutator with force, whereby they 
are constantly impelled by friction in the direction of rota- 
tion of the armature, an intermittent reciprocating electro- 
magnetic device placed in the circuit of said machine, said 
device responding to currents below the normal, whereby the 
brushes are moved against said frictional impelling force to 
maintain the current strength. 


No, 510,004.—TELEGRAPHY, 


500,954. DYNAMO-ELBDOTRIO MACHINE; Charles E. Scribner, 
Ohicago, Ill. Application filed June 1, 1889. In @ dynamo- 
electric machine, the combination with the armature, of field 
magnets ada sted to produce a divided field being generated 
by a coil included in the main circuit and the other portion 
being generated by a coil included in a shunt of the load, 
said fields being so disposed that the portion of the field 
generated by the main circuit energizes the short circuited 

tion of the armature, and the portion of the field generated 
y the shunt circuit energizes the rest of the armature. (See 
iliustration.) 


500,955. REGULATOR FOR DYNAMO-BLECTRIO MA 
JHINES; ©. EB. Scribner, Chicago, Ill. Application filed June 
1, 1889. The combination in a dynamo-electric machine of 
magnets adapted to produce a field which is cut by the ax 
tive coils, that is, the current producing coils, of the same 
armature, an electromagnet connected with the circuit of 
the dynamo, which electromagnet controls the strength of 
the field, but by the active coils, whereby the current of the 
dynamo may be maintained practically constant and the 
brushes kept free from spark. 


500,964. TRHLEGRAPH KEY; J. Steiner, Brooklyn, N. Y. Ap 
plication filed May 8, 1893. A telegraph key lever constructed 
of two or more rods of metal, and a spindle having pivotal 

ints at its extremities and provided with perforations, 
h which the rods are inserted, 


509,956. ANNUNCIATOR FOR TELEPHONH SWITCH- 
BOARDS; Charles E. Scribner, Chicago, Ill. Application filed 
May 2, 1893. The combination with a telephone line, of an 
annunciator magnet in circuit therein, an indicator adapted 
to be actuated by the armature therefor, another electro- 
magnet of high impedance but of low resistance connected 
with the line having an armature adapted to prevent the 
actuation of the indicator when its magnet is energized, and 


a non-inductive resistance in shunt of the iJatter electromag- 
net. 


509,985. THERMOMETRIC ALARM; Otto Weyrich, Elberfeld, 
Germany. Application filed May 16, 1893. An alarm ther- 
mometer adapted to interrupt an electric current on attain- 
ing a predetermined temperature, the same having at the 
upper part of its column an electrically conductive portion 
separated from the remainder of the column by an electric- 
ally non-conductive interval of substantially unalterable 
amount and circuit wires registering with the column. 


509,695. TELEPHONIC TRANSMISSION; J. S. Stone, Boston, 
Mass. Application filed May 22, 1893. The combination in a 
telephone transmitting apparatus of a variable resistance 
telephone transmitter, and an induction coil therefor; a cur- 
rent supply circuit divided into two parallel branches con- 
taining respectively the transmitter and the primary ‘helix 
of the induction coil, the branch including the primary being 
conductively continuous, and a direct or conversation circuit 
extending to a receiving telephone, and including the sec- 
ondary helix of the induction coils. 


510,002. THLEGRAPHY; P. B. Delany, South Orange, N. J. 
Application filed July 25, 1891. The combination of a trans- 
mitter armature, its stops, the main circuit connected with 
the stops and extending to the receiver and back to the arma- 
ture, sources of currents of opposite polarity, a transmitting 
key, battery contacts carried thereby, a circuit connection be- 
tween the contacts and the stops of the transmitting arma- 
— and circuit connections controlled by the transmitting 
cey. 


510,003. TELEGRAPHY; P. B. Delany, South Orange, N. J. 
Application filed Jan. 22, 1892. The combination of an unbiased 
movable part of the receiver, its contact maker and two con- 
tacts or stops on each side thereof, one a movable contact and 
the other a fixed limiting stop. 


510,004. TELEGRAPHY; P. B. Delany, South Orange, N. J. 
Application filed Jan. 22, 1892. The combination of two mag- 
netic devices creating two magnetic fields, the movable part 
of a receiver acted upon by both fields and devices con- 
trolled by the movable part of the receiver for causing the ap- 
proach of one field toward the movable part as the other is 


moved away from it. (See illustration.) 


510,005. TELEGRAPHY: P. B. Delany, South Orange, N. J. 
Application filed July 22, 1893. The combination with the dot, 
dash and space keys of the punches, their magnets, the feed 
magnet, its paper-feeding devices and the local circuits of said 
magnets controlled by the keys. 


510,0006. TEHLEGRAPHY: P. B. Delany, South Orange, N. J. 
Application filed April 14, 1893. The combination with the 
contact arm of an electric instrument and the stop against 
which it works, of means for imparting to one of said parts 
fine vibrations parallel with the face of contact to prevent 
welding or stacking. 


510,007. TELEGRAPHY: P. B. Delany, South Orange, N. J. 
Application filed Jan. 22, 1892. The combination of a magnet, 
a swinging unbiased main line coil located in the field thereof, 
a contact maker carried by the coil, its contact stops. the 
local circuit and a polarized instrument of relatively high re- 
sistance included in the local circuit. 


510,018. INCANDBPSCENT ELECTRIC LAMP; H. Green, Hart- 
ford, Conn. Application filed Oct. 17, 1892. An incandescent 
lamp bulb having a tapered neck, a tapered stopper fitting in 
the neck and constantly operating stopper driving mechanism 
— secured upon the end of the stopper. (See illustra- 
tion. 


510,048. BLBEOCUDRICAL APPARATUS FOR OPERATING DEN- 
TAL INSTRUMENTS: O. H. Piper, San Jose, Cal. Applica- 
tion filed Nov. 25. 1892. An electric motor pivotally sup- 
ported in a ring, its armature mounted loosely on a rotary 
spindle having its bearings in the same ring, the two connected 
by a friction clutch, whose action depends upon an electric 
current passing through the field magnets. 


510.059. ELECTRIC MOTOR: A. H. Beard, Manchester, Ala. 
Application filed June 10, 1892. The combination of oppo- 
sitely arranged fixed magnets, a lever vibrating between them, 
a second set of magnets secured to the lever and extending 
opposite the stationary magnets, helices loosely embracing 
one member of each set of magnets. and circuit breakers 
adapted to permit the alternation of the current through the 
opposite pairs of magnets. 


516.061. CONDUIT ELECTRIC RAILWAY; W. R. De Voe. 
Shreveport, La. Application filed June 12, 1893. An under- 
ground conduit consisting of conduit irons forming sides there- 
of and having elongated slots therein, of insulated material 
ane lontee clips supported by the slots for supporting the line 
conductor. 


510,074. ELECTRICAL MEASURING INSTRUMENT: O. T. 
Louis, Philadelphia, Pa. Application filed March 29, 1893. 
The combination of a pivot shaft, two spiral springs having 
their inner ends connected to the shaft and their outer ends 
supported against rotation and connected with the terminals 
and a pointer carried by the pivot shaft. 


510,102. ELECTRIC MOTOR OR DYNAMO: H. K. Thiel, Al- 
pena, Mich. Application filed April 10, 1898. A motor having 
tapering field magnet cores provided with pole pieces and 
wound with wire to an extent rendering the magnets ex- 
ternally cylindrical in form. 


510.115. BLECTRIC FIRE ALARM; M. C. Cantrell, Springfield, 
Mo. Application filed March 2, 1893. The combination of a 
contact piece in an electric circuit. a circuit closer of spring 
metal having one end secured, said circuit closer comprising 
a coil and a free leg and means for normally holding the leg 
away from the post. 


510,142. CONDUIT RAILWAY TROLLBY; P. C. Just. Chicago, 
Tit. Application filed Jan. 31, 1893. The combination of an 
arm plate, a swiveled spring and block, of housing provided 
with a pin pivoted in the block and having an annular groove, 
and a bolt set in the block and entering the groove in the pin. 


510,156. OIRCUIT BREAKING APPARATUS; J. Burry, New 
York, N. Y. Application filed Jan. 14, 1893. This consists of 
oppositely disposed magnets, condensers connected with each 
set, an armature operated by the magnets, and plans for 
switching a current through the sets of magnets alternately. 


510,177. COMBINED AMMETER AND VOLTMETER: FE. W. 
Jewell, Wheaton, TH. Application filed July 1, 1893. The 
combination with bell-shaped magnets and annular armature 
between their poles, of a counter-acted conductor surrounding 
the armature, an index and scale. 


510.188. ELECTRIC LIGHTING SYSTEM: G. B. Pennock. 
Chicago, Tl. Application filed Feb. 20, 1893. This consists 
of batteries, a rapid alternator and transformers, in com- 
bination with a rapid distributor anu lamp circuits. 


510,195. ATTTOMATIO TRLEPHONE EXCHANGE SYSTEM: 
J. Serdinko, New Braunfels, Tex. Application filed April 22. 
1898. The combination of sending instruments, a vibrating 
lever adapted to respond to the impulses sent through the 
magnet of the sending instrument, a ratchet wheel operated 
by the lever, and apparatus connections between the ratchet 
wheel and the registering mechanism and between the ratchet 
wheel and switch. 


D1O.201, TROLLEY AND TROLLEY SWITCH; D. V. B. Smart. 
Troy. N. Y. Application filed Feb. 1, 1898. A switch plate 
for trolley switches having on its under side longitudinal edge 
grooves, and a depending trolley guide at each end of the 
groove on the inner side of the groove, and means for secur- 


ing the conductors upon the under surface and in vertica) 
plane therewith. 


510,209. ELECTRIC TELBGRAPHY; C. Thom, Jr., Brooklyn, 


N. Y. Application filed Feb. 2, 1893. The combination jin q 
duplex telegraph having a polarized relay, of a magnet anq 
its armature acting to shunt the coils of the polarized relay 
in the artificial line. 


510,217. SUPPORT FOR TROLLEY WIRES; J. E. Walker 
Denver, Colo. Application filed May 3, 1893. A trolley wire 
support having a longitudinal cylindrical hole for receiving 
the wire, and having its lower edge convex in the direction 
of its length. 


510,260. ELECTRIC ARC LIGHTING SYSTEM; D. Higham 
Boston, Mass. Application filed July 6, 1893. This consists 
of producing in the ‘“ series acting coils’’ of the lamps eur. 
rent wave variations differing in phase from the current waye 
variations of current flowing through the lamps. 





No. 510,018.—INCANDESCENT ELECTRIC LAMP. 


510,303. ARC LAMP SUPPORT AND CONNECTION; L. &. 
Thompson, Dunkirk, N. Y. Application filed May 10, 1893. 
A flexible connection for the lead wires of an arc electric 
lamp with the insulators and the main lines, consisting of a 
hoop portion having cross perforations to receive and hold 
the main line wire, a link pivoted to the opposite end of the 
hook portion by a pin, having its opposite end pivoted by an- 
other pin at right angles to the first, to a holding portion. 


510,317. BRACKET FOR INCANDESCENT LIGHTS; C. M. 
Berry, San Francisco, Cal. Application filed June 14, 1893. 
In a bracket for incandescent lights, a series of adjustable 
toggle sections attached at their rear to a horizontally swing- 
ing angular arm pivotally attached to the wall, and adjusting 
elbow attached to the rear toggle section and to the horizon- 
tally adjusting angular arm, an incandescent electric light 
pivotally attached at the outer end of such toggle sections, and 
a shade adjustably attached to such light. 


516,320. MAGNETO APPARATUS; A. F. Boardman, Somer- 
ville, Mass. Application filed Sept. 20, 1893. <A field magnet 
consisting of a series of permanently magnetized rings, and 
soft metal sectors located alternately between them. 
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No. [510,367.— RECIPROCATING ELECTRIC MoTor. 


510,341. COMPOSITION AND PROCESS OF PRODUCING 
SAME FOR COMMUTATOR BRUSHES; R. Hirsch and H. 
Meminger, Milwaukee, Wis. Application filed Jan. 28, 1895. 
A composition for commutator brushes consisting of yulverized 
graphite, a relatively small quantity of a powdered scouring 
substance and wax which serves as a binder to hold the it- 
gredients together in proper form. 


510,367. RECIPROCATING BLECTRIC MOTOR; A. R. Roe, 
Duluth, Minn. Application filed Noy. 21, 1892. The combina- 
tion of a series of field magnets of alternately opposite polar- 
ity in the direction of the movement of the armature, and s 
reciprocating armature provided with a series of coils al 
ranged at intervals of its length, one end of the last coil 
being connected with the opposite terminal of the first coil. 
(See illustration.) 


510,384. BLECTRICALLY OPERATED RAILWAY SWITCH; 
H. L. Falco, Brooklyn, N. Y. Application filed Jan. 26, 1893, 
In an electrically operated railway switch, the combination 
with the car of an adjustable yielding contact arm carried bY 
the car, comprising in its structure plates to make or break 
the circuit, and electromagnetic switeh moving mechanism. 


a ere J oe —_—_" 


Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other vatent issued since 18%6 
—can be had for 25 cents. Give date and number of patent desired 
and address The W. J. Johnston Co., Ltd., Times Building, N.Y: 
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